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Description 

Technical Field 

[0001] The present invention relates to a pixel circuit 
which has a current driving type light-emitting device 
such as an organic electroluminescent device (herein- 
after, called "organic EL device") and a driving device 
such as a thin film transistor for driving the current driv- 
ing type light-emitting device. The present invention also 
relates to a display apparatus having pixels, each pixel 
being provided with such a pixel circuit, and further to 
an electronic apparatus having the same. In particular, 
the present invention concerns a driving circuit, as well 
as a display apparatus, capable of compensating for de- 
terioration with time of the currentdriving type light-emit- 
ting device and the driving device, as well as to an elec- 
tronic device incorporating such a driving circuit and a 
display apparatus. 

Background Art 

[0002] As an example of such a display apparatus, a 
display apparatus of the type using a Thin Film Transis- 
tor (hereinafter abbreviated as a TFT) for driving a cur- 
rent driving type light-emitting device such as an organic 
EL device as a driving device is configured as will be 
described. That is, a data signal and a scanning signal, 
each corresponding to an image to be displayed, are 
respectively supplied to a signal line and a scanning line 
provided in a display region from a scanning line driving 
circuit and asignal line driving circuit. On the other hand, 
a voltage is applied between a pixel electrode and an 
opposing electrode at each pixel through a driving TFT 
provided for each of a plurality of matrix pixels in a dis- 
play region from a common electrode driving circuit and 
an opposing electrode driving circuit. Then, a current 
flowing through a current driving type light-emitting de- 
vice arranged between the pixel electrode and the op- 
posing electrode is controlled by the TFT for driving 
each pixel in accordance with a data signal voltage sup- 
plied from the signal line at the same time as a scanning 
signal is supplied from the scanning line. 
[0003] More specifically, for example, a switching TFT 
is provided for each pixel for supplying a data signal from 
the signal line to a gate of the driving TFT through a 
source and a drain when a scanning signal is supplied 
from the scanning line to the gate. The conductance be- 
tween the source and the drain of the driving TFT is con- 
trolled (changed) according to a voltage (i.e., a gate volt- 
age) of a data signal supplied to the gate. At this time, 
the gate voltage is retained for a longer time than the 
period that the data signal is supplied by a retention ca- 
pacitor connected to the gate. In addition, a driving cur- 
rent is supplied to an organic EL device, etc. through the 
source and the drain whose conductance is thus con- 
trolled, thereby driving the organic EL device in accord- 
ance with a driving current. 



[0004] Especially, the organic EL device equipped 
with the driving TFT described above is considered 
promising as a current control type light-emitting device 
(hereinafter, described as "TFT-OELD") for realizing a 

5 display panel featuring a large size, highly resolution, a 
wide viewing angle, and low power consumption. 
[0005] EP 0 466 506 A discloses an electrooptical dis- 
play, e.g. an electroluminescent (EL) display, wherein 
the quantity of the current flowing through the display 

10 panel is detected by a current detection circuiL 

[0006] US 5 594 463 A discloses a driving circuit for 
a display apparatus, e.g. an electroluminescent (EL) 
display, having a detection device for detecting a voltage 
drop in a forward direction of the EL element. 

15 [0007] US 5 093 654 A discloses a power supply sys- 
tem for controlling the device voltages applied to a thin 
film electroluminescent (TFEL) display panel. A feed- 
back circuit measures the light emitted from the display 
panel. 

20 [0008] JP 08 054 835 A discloses a drive circuit for 
controlling the current flowing through an organic thin 
film EL element 

[0009] US 5 386 179 A discloses an electrolumines- 
cent (EL) matrix display with EL elements, each EL el- 
25 ement having two TFT switching elements as driving cir- 
cuit. 

Disclosure of the Invention 

30 [0010] However, for a current driving type light-emit- 
ting device such as an organic EL device, a driving cur- 
rent flows through the inside of the device, so that de- 
terioration over time occurs irrespective of scale. For ex- 
ample, with respect to the organic EL device, it has been 

35 reported that significant deterioration over time occurs. 
(Refer to Jpn. J. Appl. Phys., 34, L824 (1 995)). The de- 
terioration of the organic EL device over time is broadly 
classified into two types. One of them is a reduction in 
current against a voltage applied to the organic EL de- 

40 vice. The other is a reduction in a quantity of emitted 
light against a given voltage applied to the organic EL 
device or a current flowing therethrough. Additionally, 
the degree of deterioration over time varies among each 
organic EL device. Further, for a TFT-OELD, the TFT 

45 deteriorates over time because of a current flowing 
through the TFT as a driving device. For this reason, in 
a display apparatus employing the TFT-OELD, a prob- 
lem of deterioration in image quality arises when the or- 
ganic EL device or the driving TFT deteriorates over 

50 time. That is, deterioration in current decrease or a 
quantity of emitted light decrease leads to degradation 
of screen luminance, while variation in these decreases 
cause screen irregularities. Especially, these kinds of 
deterioration occur depending upon luminescence char- 

55 acteristics of the organic EL device during manufacture, 
variations in current-voltage characteristics or threshold 
characteristics of the driving TFT or history of display 
patterns, and so forth, thus resulting in deterioration in 
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screen quality of an entire display apparatus, and 
screen irregularities. 

[0011] In this connection, Japanese Patent Publica- 
tion No. 05-01 9234 discloses a conventional art that an 
EL device is used as a rear light source (backlight) of a 5 
liquid crystal display panel to thereby detect the lumi- 
nance of the EL device in such a manner that the lumi- 
nance of an entire liquid crystal display panel lightened 
from the rear by the EL device does not decrease, there- 
by correcting for deterioration of the rear light source. io 
However, the conventional art relates to an entire liquid 
crystal display panel, and an EL device is not provided 
for each pixel as a display device, and is used merely 
as a rear light source. Therefore, the conventional art 
substantially differs from the present invention in its ap- 15 
plicability. Additionally, the conventional art does not 
suggest an effective technology for correcting deterio- 
ration over time described above in a display apparatus 
having each pixel equipped with a current driving type 
light-emitting device such as an organic EL device. Fur- 20 
thermore, the technical problems of increasing the lon- 
gevity of a display apparatus or improving the display 
quality by correcting for deterioration over time in a driv- 
ing TFT or a current driving type light-emitting device in 
a display apparatus equipped with a current driving light- 25 
emitting device at each pixel is not recognized between 
and by those skilled in the art. 

[0012] In view of the above-described problems, to 
solve the technical problems described above, it is an 
object of the present invention to provide a pixel circuit, 30 
a display apparatus and an electronic apparatus 
equipped with a current driving type light-emitting device 
which is capable of reducing degradation of screen lu- 
minance or screen irregularities by appropriately cor- 
recting for deterioration over time when deterioration 35 
over time causes a reduced current or a reduced quan- 
tity of emitted light or dispersion of deterioration over 
time in a current driving light-emitting device. 
[0013] In order to achieve the object according to the 
present invention a display apparatus is provided which 40 
is in accordance wih that claimed in claim 1 and a pixel 
circuit is provided which is in accordance with that 
claimed in claim 21 . The preferred embodiments of the 
present invention are defined in the dependent claims. 

45 

(1 ) Furthermore, it is an object to provide a first dis- 
play apparatus comprising: a current driving type 
light-emitting device provided for each pixel; a driv- 
ing device provided for each the pixel, for controlling 
a driving current flowing to the light-emitting device 50 
according to a voltage of a data signal; a power 
source unit for supplying power source through a 
power wire to cause the driving current to flow 
through the light-emitting device via the driving de- 
vice; a signal wire driving unit for supplying the data 55 
signal to the driving device through a signal wire; 
and a voltage adjusting unit for adjusting at least 
one of the power source voltage of the power 



source unit and the data signal at the signal wire 
driving unit, in such a manner that, when a data sig- 
nal of a predetermined voltage is supplied to the 
driving device through the signal wire, at least one 
of a quantity of driving current flowing and a quantity 
of light emitted by the light-emitting device ap- 
proaches a predetermined reference value. 

In the first display apparatus as defined above, 
a driving current flows to the light-emitting device 
via the driving device, as the power source is sup- 
plied from the power source unit, while the driving 
device is supplied with a data signal from the signal 
wiredriving unitviaasignal wire. The driving current 
flowing through the light-emitting device is control- 
led by the driving device in accordance with a volt- 
age of the data signal. As a consequence, the cur- 
rent driving type light-emitting device emits light by 
the driving current, in accordance with a voltage of 
the data signal. When a data signal of a predeter- 
mined voltage is supplied to the driving device 
through the signal line in, for example, a non-display 
period, the voltage adjusting unit serves to control 
at least one of the power source voltage at the pow- 
er source unit and the voltage of the data signal at 
the signal wire driving unit, in such a manner that a 
quantity of driving current flowing through the light- 
emitting device or a quantity of light emitted from 
the light-emitting device approaches a predeter- 
mined reference value( i.e., a reference current or 
a reference light quantity). 

Hence, even if a light-emitting device or a driv- 
ing current is impeded as a result of deterioration 
over time of the light-emitting device or the driving 
device which causes increase in a resistance of the 
light-emitting device or the driving device, a quantity 
of driving current or a quantity of light emitted in the 
corresponding light-emitting device is maintained 
substantially constant. Thus, any decrease in the 
quantity of driving current or the quantity of emitted 
light, attributable to deterioration over time of the 
light-emitting device or the driving device, can be 
appropriately compensated for by carrying out volt- 
age adjustment. 

Further, even if there are variations in current- 
voltage characteristics or current-light emitting 
characteristics of the light-emitting device or the 
driving device among a plurality of pixels, the quan- 
tity of driving current or the quantity of emitted light 
in the light-emitting device of the corresponding plu- 
rality of pixels can be substantially equalized, if the 
voltage control by the voltage adjusting unit is per- 
formed on independent pixels. That is to say, vari- 
ations of a quantity of driving current and a quantity 
of emitted light , attributable to the variations in the 
characteristics of the light-emitting device or the 
driving device, can effectively be corrected. 

Thus, according to the first display apparatus, 
in a display apparatus in which the current driving 
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type light-emitting device sucli as an organic EL de- 
vice is driven by tine driving device sucli as a thin 
film transistor, a decrease in screen luminance and 
screen irregularities caused by deterioration over 
time or variations in characteristics in each device 5 
can be reduced. 

(2) In one form of the first display apparatus, the 
driving device comprises a thin film transistor hav- 
ing a gate to which the data signal is supplied, and 

a source and a drain between which the driving cur- io 
rent flows, a conductance between the source and 
the drain being controlled by a gate voltage. 

In this form of this display apparatus, the con- 
ductance between the source and the drain is con- 
trolled (changed) in accordance with the data signal 15 
supplied to the gate of the thin film transistor. It is 
therefore possible to control the driving current flow- 
ing through the source and the drain to the light- 
emitting device, in accordance with the voltage of 
the data signal. 20 

(3) In another form of the first display apparatus, the 
voltage adjusting unit comprises: a current measur- 
ing unit for measuring a quantity of driving current 
when a data signal of the predetermined voltage is 
supplied to the driving device; and a voltage control 25 
unit for adjusting at least one of the voltages such 
that the measured current approaches a predeter- 
mined reference current . 

In this form of this display apparatus, a quantity 
of driving current is measured by the current meas- 30 
uring unit when the data signal of a predetermined 
voltage is supplied to the driving device. Addition- 
ally, the voltage of the data signal or the power 
source voltage of the driving current is adjusted by 
the voltage controlling unit in such a manner that 35 
the current thus measured comes close to a prede- 
termined reference current. 

Thus, even if a driving current is impeded as a 
result of deterioration over time of the light-emitting 
device or the driving device which causes an in- 40 
crease in a resistance of the light-emitting device or 
the driving device, a quantity of driving current in 
the corresponding light-emitting device is main- 
tained substantially constant. Further, even if there 
are variations in current-voltage characteristics of ^5 
the light-emitting device or the driving device 
among a plurality of pixels, the quantity of driving 
current in the light-emitting device of the corre- 
sponding plurality of pixels can be maintained sub- 
stantially constant, if the voltage control of the data 50 
signal by the voltage adjusting unit is performed on 
independent pixels. 

(4) In still another form of the first display apparatus, 
the voltage adjusting unit comprises: a light-emit- 
ting measuring unit for measuring the quantity of the 55 
emitted light at the time when a data signal of the 
predetermined voltage is supplied to the driving de- 
vice; and a voltage control unit for adjusting at least 



oneof the voltages such that the measured quantity 
of emitted light approaches the reference quantity 
of emitted light. 

According to this form of this display apparatus, 
a quantity of light emitted from the light-emitting de- 
vice obtained by supplying a data signal of a prede- 
termined voltage to the driving device is measured 
by a emitted light quantity measuring unit. A voltage 
of the datasignal or power source voltage for driving 
current is controlled by the voltage controlling unit 
in such a manner that the measured light quantity 
comes close to the predetermined reference light 
quantity. 

Thus, even if a light-emitting device is impeded 
as a result of deterioration over time of the light- 
emitting device or the driving device which causes 
an increase in a resistance of the light-emitting de- 
vice or the driving device, a quantity of light emitted 
from the light-emitting device is maintained sub- 
stantially constant. Further, even if there are varia- 
tions in current-voltage characteristics or current- 
light emitting characteristics of the light-emitting de- 
vice or the driving device among a plurality of pixels, 
the quantity of driving current in the light-emitting 
device of the corresponding plurality of pixels can 
be maintained substantially constant, if the voltage 
control of the data signal by the voltage adjusting 
unit is performed on independent pixels. 

(5) In a further form of the first display apparatus, a 
controller is further provided for controlling the volt- 
age adjusting unit so as to adjust at least one of the 
voltages at a non-display period prior to a display 
period. 

In this form of this apparatus, the voltage of da- 
ta signal or power source voltage for the driving cur- 
rent is controlled by the voltage adjusting unit under 
the control of a controller at a non-display period 
preceding a display period. As a result, it is not nec- 
essary to occupy part of the display period for the 
purpose of measurement. In addition, the voltage 
control operation is carried out by the voltage ad- 
justing unit, without affecting the screen display at 
a display period. Additionally, often it is enough to 
carry out the adjusting operation by the voltage ad- 
justing unit at each non-display period such as at 
power-up. 

(6) Furthermore, a second display apparatus com- 
prises: a current driving type display light-emitting 
device provided for each pixel of a display region; 
a driving device provided for each pixel, for control- 
ling a driving current flowing to the display light- 
emitting device according to a voltage of a data sig- 
nal; a power source unit for supplying a power 
source through a power wire to cause the driving 
current to flow to the display light-emitting device 
via the driving device; a signal wire driving unit for 
supplying the data signal to the driving device 
through a signal wire; a current driving type moni- 
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toring light-emitting device provided in a monitoring 
region and driven by current in tine same manner as 
tine display light-emitting device; and a voltage ad- 
justing unit for adjusting at least one of the power 
supply of the power source unit and the data signal 5 
at the signal wire driving unit, in such a manner that 
at least one of a quantity of driving current flowing 
and a quantity of light emitted by the monitoring 
light-emitting device comes close to a predeter- 
mined reference value. io 

In the second display apparatus as defined 
above, a driving current flows to the display light- 
emitting device via the driving device, as the power 
source is supplied from the power source unit, while 
the driving device is supplied with a data signal from 15 
the signal wire driving unit through the signal wire. 
The driving current flowing through the display light- 
emitting device is controlled by the driving device in 
accordance with a voltage of the data signal. As a 
consequence, the current driving type display light- 20 
emitting device emits light by the driving current, in 
accordance with the voltage of the data signal. 
When a data signal of a predetermined voltage is 
supplied to the driving device through the signal 
wire in, for example, a non-display period, the volt- 25 
age adjusting unit serves to control at least one of 
the power source voltage of the power source unit 
and the voltage of the data signal at the signal wire 
driving unit, in such a manner that a quantity of driv- 
ing current flowing through the current driving type 30 
monitoring light-emitting device, which is driven by 
current as in the case of the display light-emitting 
device, or a quantity of light emitted from the current 
driving type monitoring light-emitting device ap- 
proaches a predetermined reference value( i.e., a 35 
reference current or a reference light quantity). 

The monitoring light-emitting device which is 
provided in the monitoring region is driven by cur- 
rent as in the case of the display light-emitting de- 
vice provided in the display region. It is therefore 40 
expected that the monitoring light-emitting device 
exhibits a tendency of deterioration over time simi- 
lar to that exhibited by the display light-emitting de- 
vice. 

Hence, even if a driving current and a display ^5 
light-emitting device are impeded as a result of de- 
terioration over time of the display light-emitting de- 
vice or the driving device which causes increase in 
a resistance of the display light-emitting device or 
the driving device, a quantity of driving current or a 50 
quantity of light emitted in the corresponding mon- 
itoring light-emitting device is maintained substan- 
tially constant. Thus, any decrease in a quantity of 
driving current or a quantity of emitted light, attrib- 
utable to deterioration over time of the display light- 55 
emitting device or the driving device, can be appro- 
priately compensated for by carrying out the voltage 
adjustment. 



Further, even if there are variations in current- 
voltage characteristics or current-light emitting 
characteristics of the light-emitting device or the 
driving device among a plurality of pixels, the quan- 
tity of driving current or the quantity of emitted light 
in the light-emitting device of the corresponding plu- 
rality of pixels can be substantially equalized, if the 
voltage control by the voltage adjusting unit is ef- 
fected on independent pixels. That is to say, varia- 
tions of the driving current and emitted light quantity, 
attributable to the variations in the characteristics of 
the light-emitting device or the driving device, can 
effectively be corrected. 

Thus, according to the second display appara- 
tus, in a display apparatus in which the current driv- 
ing type light-emitting device such as an organic EL 
device is driven by the driving device such as a thin 
film transistor, a decrease in screen luminance and 
screen irregularities at each pixel caused by dete- 
rioration over time can be reduced. 

(7) In one form of the second display apparatus, the 
driving device comprises a thin film transistor hav- 
ing a gate to which the data signal is supplied, and 
a source and a drain between which the driving cur- 
rent flows, a conductance between the source and 
the drain being controlled by a gate voltage. 

In this form of this display apparatus, when a 
data signal is supplied to the gate of the thin film 
transistor, the conductance between its source and 
drain is controlled (changed) by a gate voltage. Ac- 
cordingly, the driving current flowing through the 
display light-emitting device via its drain and source 
can be controlled in accordance with the voltage of 
the data signal. 

(8) In another form of the second display apparatus, 
the voltage adjusting unit comprises: a current 
measuring unit for measuring a quantity of current 
in the monitoring light-emitting device; and a volt- 
age control unit for adjusting at least one of the volt- 
ages such that the measured current approaches a 
predetermined reference current value. 

According to this form of the display apparatus, 
a current in the monitoring light-emitting device is 
measured by the current measuring unit. A voltage 
of the data signal or a power source voltage of the 
driving current is controlled by the voltage control 
unit such that the measured current approaches a 
predetermined reference current. 

Accordingly, even if adriving current is impeded 
as a result of deterioration over time of the light- 
emitting device or the driving device which causes 
an increase in a resistance of the light-emitting de- 
vice and the driving device, a quantity of driving cur- 
rent in the corresponding light-emitting device is 
maintained substantially constant. Further, even if 
there are variations in current-voltage characteris- 
tics in the light-emitting device or the driving device 
among a plurality of pixels, the quantity of driving 
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current in the light-emitting device of the corre- 
sponding plurality of pixels can be substantially 
equalized, if the voltage control is performed on in- 
dependent pixels . 

(9) According to a further form of the second display 5 
apparatus, the voltage adjusting unit comprises: a 
light-emitting measuring unit for measuring a quan- 
tity of light emitted from the monitoring light-emitting 
device; and a voltage control unit for adjusting at 
least one of the voltages such that the measured io 
quantity of emitted light approaches the reference 
quantity of emitted light. 

According to this form, the quantity of light emit- 
ted from the monitoring light-emitting device is 
measured by the light measuring unit, and the volt- 15 
age of the data signal or the power source voltage 
for the driving current is controlled by the voltage 
control unit, in such a manner that the measured 
light quantity approaches a predetermined refer- 
ence light quantity. 20 

Accordingly, even if a light-emitting device is 
impeded as a result of deterioration over time of the 
light-emitting device or the driving device which 
causes an increase in a resistance of the light-emit- 
ting device and the driving device, a quantity of light 25 
emitted in the corresponding light-emitting device is 
maintained substantially constant. Further, even if 
there are variations in current-voltage characteris- 
tics or current-light-emitting characteristics of the 
light-emitting device or the driving device among a 30 
plurality of pixels, the quantity of driving current in 
the light-emitting device of the corresponding plu- 
rality of pixels can be substantially equalized, if the 
voltage control of the data signal by the voltage ad- 
justing unit is performed on independent pixels . 35 

(1 0) A further form of the second display apparatus 
further comprises: a controller for controlling the 
voltage adjusting unit so as to adjust at least one of 
the voltages at a non-display period preceding a 
display period. 40 

According to this form of this display apparatus, 
the voltage control unit controls the voltage of the 
data signal or the power source voltage for the driv- 
ing current , under the control of a controller, in a 
non-display period preceding a display period. ^5 
Therefore, the voltage control operation by the volt- 
age adjusting unit can be performed without affect- 
ing the image display which is displayed in the dis- 
play period. 

(11) In a further form of the second display appara- 50 
tus, the display light-emitting device and the moni- 
toring light-emitting device are formed on a com- 
mon substrate. 

According to this form of this display apparatus, 
it is possible to expect similar tendency of deterio- 55 
ration over time both on the display light-emitting 
device and the monitoring light-emitting device, by 
operating these light-emitting devices under the 



same or similar conditions. This enables a highly 
accurate control of voltage adjustment on the dis- 
play light emitting device, based on the current or 
light quantity on the monitoring light-emitting de- 
vice. 

(1 2) In a still further form of the second display ap- 
paratus, the display light-emitting device and the 
monitoring light-emitting device are formed in an 
identical process step. 

This form of the display apparatus offers an ad- 
vantage in that the production process does not ne- 
cessitate any additional step which otherwise may 
be required for forming the monitoring light-emitting 
device. Further, it is rather easy to form the display 
light-emitting device and the monitoring light-emit- 
ting device with the same or similar characteristics 
and, hence, with the same or similar tendencies of 
deterioration over time. 

(13) In a yet further form of the second display ap- 
paratus, the power source unit provides a power 
source which supplies the driving current during a 
display period both to the display light-emitting de- 
vice and the monitoring light-emitting device. 

With this form, the display light-emitting device 
and the monitoring light-emitting device exhibit sim- 
ilar or the same tendencies of deterioration over 
time, since both these light-emitting devices are 
supplied with driving current during the display pe- 
riods. 

(14) Furthermore, it is an object to provide a pixel 
circuit provided for each of a plurality of matrix pixels 
constituting a display region of a display apparatus 
having, at least, a signal wire to be supplied with a 
data signal and first and second feeder lines for sup- 
plying a driving current, the pixel circuit comprising: 
a current driving type light-emitting device connect- 
ed between the first and second feeder lines; a first 
thin film transistor (current-controlling thin film tran- 
sistor) controlling the driving current flowing through 
the light-emitting device via a source and a drain 
connected between the first and second feeder 
lines in series to said light-emitting device in accord- 
ance with a voltage of said data signal supplied to 
a gate; and a driving current compensation device 
for increasing the driving current according to at 
least one of a decrease in a quantity of driving cur- 
rent and a decrease in a quantity of light emitted 
from the light-emitting device. 

According to the pixel circuit of the present in- 
vention, supplying power via first and second feeder 
lines causes a driving current to flow co the light- 
emitting device via the source and the drain of the 
first thin film transistor. Meanwhile, a data signal is 
supplied to a gate of the first thin film transistor via 
the signal wire. In the meantime, aconductance be- 
tween the source and the drain of the first thin film 
transistor is controlled (changed) by a gate voltage, 
so that the driving current flowing to the light-emit- 
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ting device is controlled according to the voltage of 
the data signal. As a result, the current driving type 
light-emitting device illuminates in accordance with 
the voltage of the data signal. Additionally, the driv- 
ing current flowing as described above is increased 5 
by the driving current compensation device in ac- 
cordance with a decrease in quantity of driving cur- 
rent or quantity of light emitted. 

Hence, even if the driving current or the light- 
emitting device is impeded as a result of deteriora- io 
tion over time of the light-emitting device or the first 
thin film transistor which causes an increase in a 
resistance of the light-emitting device or the first thin 
film transistor, a quantity of driving current or a 
quantity of emitted light in the light-emitting device 15 
is maintained substantially constant. 

That is, any decrease in the quantity of driving 
currentorthe quantity of emitted light caused by de- 
terioration over time of the light-emitting device or 
the first thin film transistor can automatically be cor- 20 
rected by an operation to increase the driving cur- 
rent through, for example, a reduction in a resist- 
ance effected by the driving current compensation 
device. 

Further, since the correction described above 25 
is made separately for each of a plurality of pixels, 
even if there are variations in current-voltage char- 
acteristics and current-light-emitting characteristics 
of the light-emitting device or the first thin film tran- 
sistor among a plurality of pixels, a quantity of driv- 30 
ing current or a quantity of emitted light in the cor- 
responding light-emitting device can be maintained 
substantially constant. That is, any variation in the 
quantity of driving current or the quantity of emitted 
light caused by variation of characteristics of the 35 
light-emitting device or the first thin film transistor 
can be automatically corrected. 

As a result, in a pixel circuit in which a current 
driving type light-emitting device such as an organic 
EL device is driven by a first thin film transistor, a 40 
decrease in screen luminance or screen irregulari- 
ties caused by deterioration over time or variations 
in characteristics in each device can be reduced. 
(15) In one embodiment of the pixel circuit, the sig- 
nal wire includes a signal line to be supplied with ^5 
the data signal and a scanning line to be supplied 
with a scanning signal. In addition, the pixel circuit 
further comprises a second thin film transistor 
(switching thin film transistor) connected in such a 
manner that the data signal is supplied to a gate of 50 
the first thin film transistor via a drain and a source 
when the scanning signal is supplied to a gate. Ac- 
cording to this embodiment, supplying a scanning 
signal to the gate of the second thin film transistor 
via a scanning line causes the source and drain of 55 
the second thin film transistor to be brought into 
conduction. In parallel therewith, supplying a data 
signal to the source or the drain of the second thin 



film transistor via the signal line causes the data sig- 
nal to be supplied to the gate of the first thin film 
transistor via the source and the drain of the second 
thin film transistor. 

(1 6) In another embodiment of the pixel circuit, the 
driving current compensation device controls a re- 
sistance between the first feeder line and the sec- 
ond feeder line depending upon a relation between 
a voltage across the light-emitting device and a 
quantity of the driving current. According to this em- 
bodiment, by adjusting a resistance between the 
first feeder line and the second feeder line by the 
driving current compensation device depending up- 
on a relationship between a voltage across the light- 
emitting device and a quantity of driving current, the 
driving current is increased to compensate for a re- 
duction of the same driving current. 

(17) In the pixel circuit in which the control is per- 
formed depending upon the relationship between a 
voltage and a current, the arrangement may be 
such that an electric potential of the first feeder line 
is set to be higher than that of the second feeder 
line, and the driving current compensation device 
includes a first correction thin film transistor of an 
n-channel type having a gate connected to an elec- 
trode on the first feeder line side of the light-emitting 
device and a source and a drain connected between 
the light-emitting device and the second feeder line 
in series to the light-emitting device. 

In this case, a resistance between the first feed- 
er line and the second feeder line is adjusted by the 
first correction thin film transistor of an n-channel 
type, so that the driving current is increased to com- 
pensate for a reduction of the same driving current. 

(18) Alternatively, in the pixel circuit in which the 
control is performed depending upon the relation- 
ship between a voltage and a current, the arrange- 
ment may be such that an electric potential of the 
first feeder line is set to be lower than that of the 
second feeder line, and the driving current compen- 
sation device includes a first correction thin film 
transistor of a p-channel type having a gate con- 
nected to an electrode on the first feeder line side 
of the light-emitting device and asource and a drain 
connected between the light-emitting device and 
the second feeder line in series to the light-emitting 
device. 

In this case, a resistance between the first feed- 
er line and the second feeder line is adjusted by the 
first correction thin film transistor of a p-channel 
type, so that the driving current is increased to com- 
pensate for a reduction of the same driving current. 

(19) Alternatively, in the pixel circuit in which the 
control is performed depending upon the relation- 
ship between a voltage and a current, the arrange- 
ment may be such that an electric potential of the 
first feeder line is set to be higher than that of the 
second feeder line, and the driving current compen- 
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sation device includes a second correction tliin film 
transistor of a p-channel type having a gate con- 
nected to an electrode on the second feeder line 
side of the light-emitting device and a source and a 
drain connected between the light-emitting device 5 
and the second feeder line in series to the light-emit- 
ting device. 

In this case, a resistance between the first feed- 
er line and the second feeder line is adjusted by the 
second correction thin film transistor of a p-channel io 
type, so that the driving current is increased to com- 
pensate for a reduction of the same driving current. 

(20) Alternatively, in the pixel circuit in which the 
control is performed depending upon the relation- 
ship between a voltage and a current, the arrange- 15 
ment may be such that an electric potential of the 
first feeder line is set to be lower than that of the 
second feeder line, and the driving current compen- 
sation device includes a second correction thin film 
transistor of an n-channel type having a gate con- 20 
nected to an electrode on the second feeder line 
side of the light-emitting device and a source and a 
drain connected between the light-emitting device 
and the first feeder line in series to the light-emitting 
device. 25 

In this case, a resistance between the first feed- 
er line and the second feeder line is adjusted by the 
second correction thin film transistor of an n-chan- 
nel type, so that the driving current is increased to 
compensate for a reduction of the same driving cur- 30 
rent. 

(21 ) In a different embodiment of the pixel circuit, a 
retention capacitor is further provided which is con- 
nected to a gate of said first thin film transistor, for 
retaining a gate voltage of the first thin film transis- 35 
tor. 

According to this embodiment, the gate voltage 
of the first thin film transistor, after being supplied 
with a data signal, is retained by the retention ca- 
pacitor. Accordingly, the driving current via the 40 
source and the drain of the first thin film transistor 
can flow for longer time than the period of supplying 
of the data signal. 

(22) In the embodiment in which the retention ca- 
pacitor is further provided, the arrangement may be ^5 
such that the driving current compensation device 
controls a resistance between either of said first or 
second feeder lines and the retention capacitor, de- 
pending on a relationship between a voltage across 

the light-emitting device and the driving current. 50 

According to the embodiment, a resistance be- 
tween the first or the second feeder and the reten- 
tion capacitor is controlled by the driving current 
compensation device depending upon a relation- 
ship between a voltage across the light-emitting de- 55 
vice and a quantity of a driving current, thereby in- 
creasing the driving current to compensate for a re- 
duction of the same driving current. 



(23) In the embodiment employing the control of a 
resistance between a feeder line and the retention 
capacitor, the arrangement may be such that an 
electric potential of the first feeder line is set to be 
higher than that of the second feeder line, and the 
driving current compensation device includes a 
third correction thin film transistor of the same chan- 
nel type n or p as the first thin film transistor, having 
a gate connected to an electrode on the first feeder 
line side of the light-emitting device and a source 
and a drain connected between the retention ca- 
pacitor and the first feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the third correction thin film 
transistor of the same channel type n or p as the 
first thin film transistor, so that the driving current 
flowing from the first feeder line to the second feed- 
er line is increased to compensate for the decrease 
of the same driving current. 

(24) Alternatively, in the embodiment employing the 
control of a resistance between a feeder line and 
the retention capacitor, the arrangement may be 
such that an electric potential of the first feeder line 
is set to be lower than that of the second feeder line, 
and the driving current compensation device in- 
cludes a third correction thin film transistor of the 
same channel type n or p as the first thin film tran- 
sistor, having a gate connected to an electrode on 
the first feeder line side of the light-emitting device 
and a source and a drain connected between the 
retention capacitor and the first feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the third correction thin film 
transistor of the same channel type n or p as the 
first thin film transistor, so that the driving current 
flowing from the second feeder line to the third feed- 
er line is increased to compensate for the decrease 
of the same driving current. 

(25) Alternatively, in the embodiment employing the 
control of a resistance between a feeder line and 
the retention capacitor, the arrangement may be 
such that an electric potential of the first feeder line 
is set to be higher than that of the second feeder 
line, and the driving current compensation device 
includes a fourth correction thin film transistor of the 
opposite channel type n or p to that of the first thin 
film transistor, having a gate connected to an elec- 
trode on the first feeder line side of the light-emitting 
device and a sou roe and a drain connected between 
the retention capacitor and the second feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the fourth correction thin film 
transistor of the opposite channel type n or p to the 
first thin film transistor, so that the driving current 
flowing from the first feeder line to the second feed- 
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er line is increased to compensate for tine decrease 
of tine same driving current. 

(26) Alternatively, in the embodiment employing the 
control of a resistance between a feeder line and 
the retention capacitor, the arrangement may be 5 
such that an electric potential of the first feeder line 

is set to be lower than that of the second feeder line, 
and the driving current compensation device in- 
cludes a fourth correction thin film transistor of the 
opposite channel type n or p to that of the first thin io 
film transistor, having a gate connected to an elec- 
trode on the first feeder line side of the light-emitting 
device and asource and adrain connected between 
the retention capacitor and the second feeder line. 

With this arrangement, a resistance between 15 
the first or second feeder line and the retention ca- 
pacitor is controlled by the fourth correction thin film 
transistor of the opposite channel type n or p to the 
first thin film transistor, so that the driving current 
flowing from the second feeder line to the first feed- 20 
er line is increased to compensate for the decrease 
of the same driving current. 

(27) In a different embodiment of the pixel circuit, 
the driving current compensation device controls a 
resistance between the first feeder and the second 25 
feeder, depending upon a relationship between a 
voltage across the light-emitting device and a quan- 
tity of the emitted light. 

In this embodiment, a resistance between the 
first feeder and the second feeder is controlled by 30 
the driving current compensation device depending 
on a relationship between a voltage across the light 
emitting device and a quantity of the light emitted, 
whereby the driving current is increased in accord- 
ance with a decrease in a quantity of the light-emit- 35 
ting device. 

(28) In the embodiment having the retention capac- 
itor, the arrangement may be such that the driving 
current compensation device controls a resistance 
between either of the first or second feeder lines 40 
and the retention capacitor, depending on a rela- 
tionship between a voltage across the light-emitting 
device and a quantity of the emitted light. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- ^5 
pacitor is controlled by the driving current compen- 
sation device, whereby the driving current is in- 
creased in accordance with a decrease in a quantity 
of the emitted light. 

(29) In the embodiment in which a resistance be- 50 
tween the feeder line and the retention capacitor is 
controlled depending upon a relationship between 

a voltage and a quantity of emitted light, the ar- 
rangement may be such that an electric potential of 
the first feeder line is set to be higher than that of 55 
the second feeder line, and the first thin film tran- 
sistor is of a p channel type, while the driving current 
compensation device includes a first correction thin 



film photo-diode connected between the retention 
capacitor and the first feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the first correction thin film 
photo-diode, whereby a driving current flowing from 
the first feeder line to the second feeder line through 
the p-channel type first thin film transistor is in- 
creased in accordance with a decrease in a quantity 
of the emitted light. 

(30) In the embodiment in which a resistance be- 
tween the feeder line and the retention capacitor is 
controlled depending on a relationship between a 
voltage and a quantity of emitted light, the arrange- 
ment may be such that an electric potential of the 
first feeder line is set to be higher than that of the 
second feeder line, and the first thin film transistor 
is of a p channel type, and the driving current com- 
pensation device includes a fifth correction thin film 
transistor having a source and a drain connected 
between the retention capacitor and the first feeder 
line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the fifth correction thin film 
transistor, whereby a driving current flowing from 
the first feeder line to the second feeder line through 
the p-channel type first thin film transistor is in- 
creased in accordance with a decrease in a quantity 
of the emitted light. 

(31 ) Alternatively, the embodiment in which a resist- 
ance between the feeder line and the retention ca- 
pacitor is controlled depending on a relationship be- 
tween a voltage and a quantity of light emitted, the 
arrangement may be such that an electric potential 
of the first feeder line is set to be lower than that of 
the second feeder line, and the first thin film tran- 
sistor is of an n channel type, and the driving current 
compensation device includes a first correction thin 
film photo-diode connected between the retention 
capacitor and the first feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the first correction thin film 
photo-diode, whereby a driving current flowing from 
the second feeder line to the first feeder line through 
the n-channel type first thin film transistor is in- 
creased in accordance with a decrease in a quantity 
of the emitted light. 

(32) Alternatively, in the embodiment in which a re- 
sistance between the retention capacitor and the 
feeder line is controlled depending on a relationship 
between a voltage and a quantity of light emitted, 
the arrangement may be such that an electric po- 
tential of the first feeder line is set to be lower than 
that of the second feeder line, and the first thin film 
transistor is of an n channel type, and the driving 
current compensation device includes a fifth correc- 
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tion thin film transistor having a source and a drain 
connected between the retention capacitor and the 
first feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 5 
pacitor is controlled by the fifth correction thin film 
transistor, whereby a driving current flowing from 
the second feeder line to the first feeder line through 
the n-channel type first thin film transistor is in- 
creased in accordance with a decrease in a quantity io 
of the emitted light. 

(33) Alternatively, in the embodiment in which a re- 
sistance between the feeder line and the retention 
capacitor is controlled depending on a relationship 
between a voltage and a quantity of light emitted, 15 
the arrangement may be such that an electric po- 
tential of the first feeder line is set to be higher than 
that of the second feeder line, and the first thin film 
transistor is of an n channel type, and the driving 
current compensation device includes a second 20 
correction thin film photo-diode connected between 

the retention capacitor and the second feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the second correction thin 25 
film photo-diode, whereby a driving current flowing 
from the first feeder line to the second feeder line 
through the n-channel type first thin film transistor 
is increased in accordance with a decrease in a 
quantity of the emitted light. 30 

(34) Alternatively, in the embodiment in which a re- 
sistance between the feeder line and the retention 
capacitor is controlled depending on a relationship 
between a voltage and a quantity of light emitted, 

the arrangement may be such that an electric po- 35 
tential of the first feeder line is set to be higher than 
that of the second feeder line, and the first thin film 
transistor is of an n channel type, and the driving 
current compensation device includes a sixth cor- 
rection thin film transistor having a source and a 40 
drain connected between the retention capacitor 
and the second feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the sixth correction thin film ^5 
transistor, whereby a driving current flowing from 
the firstfeeder line to the second feeder line through 
the n-channel type first thin film transistor is in- 
creased in accordance with a decrease in a quantity 
of the emitted light. 50 

(35) Alternatively, in the embodiment in which a re- 
sistance between the feeder line and the retention 
capacitor is controlled depending on a relationship 
between a voltage and a quantity of light emitted, 

the arrangement may be such that an electric po- 55 
tential of the first feeder line is set to be lower than 
that of the second feeder line, and the first thin film 
transistor is of a p channel type, and the driving cur- 



rent compensation device includes a second cor- 
rection thin film photo-diode connected between the 
retention capacitor and the second feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the second correction thin 
film photo-diode, whereby a driving current flowing 
from the second feeder line to the first feeder line 
through the p-channel type first thin film transistor 
is increased in accordance with a decrease in a 
quantity of the emitted light. 

(36) Alternatively, in the embodiment in which a re- 
sistance between the feeder line and the retention 
capacitor is controlled depending on a relationship 
between a voltage and a quantity of light emitted, 
the arrangement may be such that an electric po- 
tential of the first feeder line is set to be lower than 
that of the second feeder line, and the first thin film 
transistor is of a p channel type, and the driving cur- 
rent compensation device includes a sixth correc- 
tion thin film transistor having a source and a drain 
connected between the retention capacitor and the 
second feeder line. 

With this arrangement, a resistance between 
the first or second feeder line and the retention ca- 
pacitor is controlled by the sixth correction thin film 
transistor, whereby a driving current flowing from 
the second feeder line to the firstfeeder line through 
the p-channel type first thin film transistor is in- 
creased in accordance with a decrease in a quantity 
of the emitted light. 

(37) In a different embodiment of the pixel circuit, 
the driving current compensation device includes a 
thin film transistor which is formed in the same step 
of a process as the first thin film transistor. 

This offers an advantage in that the production 
process does not necessitate any additional step for 
forming the current driving compensation device. 

(38) In order to achieve the objects described be- 
fore, a third display apparatus comprises: a current 
driving type light-emitting device provided for each 
pixel; a driving device provided for each the pixel, 
for controlling a driving current flowing to the light- 
emitting device in accordance with a voltage of a 
data signal; a power source unit for supplying power 
source through a power wire to cause the driving 
current to flow to the light-emitting device via the 
driving device; a signal line driving circuit for sup- 
plying, through a signal line, a data signal having a 
voltage corresponding to an image signal input from 
an image signal source to the driving device; a 
measuring unit for measuring at least one of a quan- 
tity of driving current flowing through the light-emit- 
ting device and a quantity of light emitted from the 
light-emitting device at the time when a data signal 
of a predetermined voltage is supplied to the driving 
device via the signal line; and a correction circuit 
provided between the image signal source and the 
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signal line driving circuit, for inputting the image sig- 
nal to the signal line driving circuit after correcting 
the image signal in such a manner that at least one 
of the measured quantity of driving current and the 
measured quantity of emitted light comes close to 5 
a predetermined reference value. 

In the third display apparatus as defined above, 
a driving current flows to the light-emitting device 
via the driving device, as the power source is sup- 
plied from the power source unit, while a data sig- io 
nal, which is received from the image signal source 
and which has a voltage corresponding to the image 
signal, is supplied to the driving device from the sig- 
nal line driving circuit through the signal line. A driv- 
ing current flowing to the light-emitting device is 15 
controlled by the driving device in accordance with 
a voltage of the data signal. As a consequence, the 
current driving type light-emitting device emits light 
by the driving current, in accordance with a voltage 
of the data signal. When a data signal of a prede- 20 
termined voltage is supplied to the driving device 
through a signal line in, for example, a non-display 
period, the measuring unit measures a quantity of 
driving current flowing through the light emitting de- 
vice or a quantity of light emitted from the same. 25 
Then, the correction circuit corrects the image sig- 
nal in such a manner that the driving current or the 
light quantity as measured approaches a predeter- 
mined reference value ( i.e., a reference voltage or 
a reference quantity). The corrected image signal 30 
is input to the signal line driving circuit. Consequent- 
ly, the driving device is supplied with the data signal 
of a voltage corresponding to the corrected image 
signal, from the signal line driving circuit via a signal 
line. 35 

Hence, even if a driving current or a light-emit- 
ting device is impeded as a result of deterioration 
over time of the light-emitting device or the driving 
device which causes an increase in a resistance of 
the light-emitting device or the driving device, a 40 
quantity of driving current or a quantity of light emit- 
ted in the corresponding light-emitting device is 
maintained substantially constant. Further, even if 
there are variations in current-voltage characteris- 
tics or current-light emitting characteristics of the ^5 
light-emitting device or the driving device among a 
plurality of pixels, the quantity of driving current or 
the quantity of emitted light in the light-emitting de- 
vice of the corresponding plurality of pixels can be 
substantially equalized, if the voltage control by the 50 
voltage adjusting unit is performed on independent 
pixels. 

Thus, according to the third display apparatus, 
in a display apparatus in which the current driving 
type light-emitting device such as an organic EL de- 55 
vice is driven by the driving device such as a thin 
film transistor, a decrease in screen luminance and 
screen irregularities caused by deterioration or var- 



iations in the characteristics can be reduced. 

(39) In one form of the third display apparatus , the 
driving device comprises a thin film transistor hav- 
ing a gate to be supplied with the data signal, and 
a source and a drain between which the driving cur- 
rent flows, a conductance between the source and 
the drain being controlled in accordance with the 
gate voltage. 

With this arrangement, aconductance between 
the source and the drain of the thin film transistor is 
controlled in accordance with a voltage of the data 
signal supplied to the gate. It is therefore possible 
to control the driving current flowing through the 
light emitting device via the drain and the source 
can be controlled in accordance with the voltage of 
the data signal. 

(40) Another form of the third display apparatus fur- 
ther comprises a memory device for storing at least 
one of the measured quantity of driving current and 
the measured quantity of emitted light, and the cor- 
rection circuit corrects the image signal in accord- 
ance with at least one of the stored quantity of driv- 
ing current and the stored quantity of emitted light. 

With this arrangement, the current or light 
quantity as measured is stored in the memory de- 
vice. The image signal is corrected by the correction 
circuit in accordance with the stored current or light 
quantity. It is therefore possible to perform the cor- 
rection during the display period, based on the re- 
sults of measurement conducted in a non-display 
period which precedes or follows the display period 
in point of time. It is also possible to perform correc- 
tion on a plurality of pixels, using a common meas- 
uring unit and a correction circuit. 

(41 ) In a further form of the third display apparatus, 
the power source wire is provided for each pixel col- 
umn, and the measuring unit measures a quantity 
of the driving current, the display apparatus further 
comprising a common line driving circuit which in- 
cludes: a changeover switch for switching the pow- 
er source wire to the power source unit side at a 
display period, and to the measuring unit side at a 
non-display period; a shift register for sequentially 
outputting sequential pulses in accordance with 
each power source wire; and a transmission switch 
for sequentially controlling conduction between 
each power source wire and the measuring unit in 
response to the sequential pulses at the non-dis- 
play period. 

According to this arrangement, during the dis- 
play period, the change-over switch in the common 
line driving circuit connects the power source wire 
to the power source unit side, so that the light-emit- 
ting device is supplied with power from the power 
source unit to illuminate, thus performing ordinary 
displaying operation. On the other hand, in a non- 
display period, the power source wire is connected 
to the measuring unit side by the change-over 
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switch. In the meantime, the shift register sequen- 
tially outputs sequential pulses, and the transmis- 
sion switch operates in accordance with the se- 
quential pulses so as to have conductance between 
each power source wire and the measuring unit, so 5 
that the measuring unit measures a quantity of driv- 
ing current. Thus, the power source wires corre- 
sponding to the respective pixel columns are se- 
quentially selected as the measuring object, where- 
by the driving currents for the successive columns io 
of pixels are measured. Furthermore, measurement 
of the driving current can be conducted for each of 
the pixels, provided that a scanning signal is used 
to enable driving the light-emitting device on each 
pixel-line basis. It is therefore possible to perform 15 
correction on pixel-column basis or pixel basis. 

(42) In a different form of the third display apparatus 
of the invention, the measuring unit measures a 
quantity of emitted light. This display apparatus fur- 
ther comprises: a light detecting line, provided for 20 
each the pixel column, for transmitting an electrical 
signal indicative of the quantity of emitted light to 

the measuring unit; and a light detecting line driving 
circuit which includes ashift register for sequentially 
outputting sequential pulses in accordance with 25 
each the light detecting lines, and a transmission 
switch for sequentially controlling conduction be- 
tween each the light detecting line and the measur- 
ing unit in response to the sequential pulses at a 
non-display period. 30 

In accordance with this arrangement, during a 
non-display period, the shift register sequentially 
outputs sequential pulses in accordance with the re- 
spective light detecting lines, and the transmission 
switch operates in response to the sequential puis- 35 
es so as to have conductance between the succes- 
sive light detecting lines and the measuring unit, so 
that the measuring unit measures a quantity of light 
emitted. Thus, the light detecting lines correspond- 
ing to the respective pixel columns are sequentially 40 
selected as the measuring object, whereby the 
quantities of emitted light are measured on pixel- 
column basis. Furthermore, measurement of the 
light quantity can be conducted for each of the pix- 
els, provided that a scanning signal is used to ena- ^5 
ble driving the light-emitting device on pixel-line ba- 
sis. It is therefore possible to perform correction on 
pixel-column basis or pixel basis. 

(43) In a different form of the third display appara- 
tus, the measuring unit measures the quantity of 50 
emitted light through measurement of a photo-ex- 
cited current of a semiconductor device. 

In accordance with this arrangement, a quantity 
of light emitted from the light-emitting device is 
measured by the measuring unit through measure- 55 
ment of the photo-excited current of the semicon- 
ductor element, and a correction is performed on 
the basis of the measured light quantity. It is there- 



fore possible to perform measurement with a high 
degree of accuracy by using a comparatively simple 
device. 

(44) When a quantity of light emitted is measured 
through measurement of photo-excitation current of 
the semiconductor device, the semiconductor de- 
vice may be a PIN diode. 

In this case, a quantity of light emitted from the 
light-emitting device can be measured by measur- 
ing the photo-excitation current at the PIN junction 
of the PIN diode. 

(45) Alternatively, the semiconductor device may 
comprise a field effect transistor. 

In this case, a quantity of light emitted from the 
light-emitting device can be measured by measur- 
ing the photo-excitation current at the channel of the 
field effect transistor. 

(46) In a further alternative, the driving device com- 
prises a thin film transistor which is formed in the 
same step of a process as the semiconductor de- 
vice. 

In this case, the driving device and the semi- 
conductor element can be formed in the same step 
of a production process, which is advantageous 
from the production point of view. 

(47) In a different form of the third display 
apparatus , the driving device comprises a poly- 
crystalline thin film transistor formed through a low- 
temperature process of 600°C or less. 

This feature makes it possible to form a driving 
device having high driving performance on a com- 
paratively inexpensive large-size glass substrate or 
the like, thus contributing to a reduction in the pro- 
duction cost. 

(48) In a different form of the third display appara- 
tus, the light-emitting device comprises an organic 
electroluminescent device formed through an ink- 
jet process. 

This feature enables production of a light-emit- 
ting device having high illuminating efficiency and 
capable of standing a long use, contributing to easy 
patterning on the substrate. Further, the production 
process can be implemented by using a compara- 
tively inexpensive apparatus, while reducing the 
amount of material to be wasted from the process, 
contributing to a cost reduction in the display appa- 
ratus. 

(49) In a different form of the third display appara- 
tus, the measuring unit measures at least one of the 
driving current and the quantity of emitted light for 
each pixel, and the correcting circuit corrects the im- 
age signal for each pixel. 

In accordance with this arrangement, the 
measurement of the driving current or the quantity 
of emitted light is performed by the measuring unit 
on a pixel basis, and the correction of the image sig- 
nal by the correction circuit also is conducted on a 
pixel basis. It is therefore possible to substantially 



12 



23 



EP 0 923 067 B1 



24 



equalize a quantity of driving current or a quantity 
of emitted liglit of tine liglit-emitting device in tine cor- 
responding plurality of pixels, despite any variation 
among the pixels in regard to voltage-current char- 
acteristics and current-light-emitting characteristics 5 
of the light-emitting device and the driving device, 
attributable to variations incurred during the produc- 
tion and variations of degree of deterioration . It is 
thus possible to reduce any screen irregularities, at- 
tributable to variations in the characteristics of each io 
device. 

(50) In a different form of the third display appara- 
tus, the measuring unit measures at least one of the 
driving current and the quantity of emitted light for 
each predetermined block having a number of pix- 15 
els, and the correcting circuit corrects the image sig- 
nal for the each predetermined block. 

According to this arrangement, the measure- 
ment of the driving current or the emitted light quan- 
tity is performed by the measuring unit on a prede- 20 
termined pixel-block basis, each block having a 
number of pixels. In addition, the correction of the 
image signal is performed by the correction circuit 
on the predetermined pixel-block basis. For in- 
stance, one pixel block includes n pieces of adja- 25 
cent pixels (n being 2, 4, 8, 16. 32. 64 or so). The 
number of pixels contained in the pixel block may 
be determined based on factors such as the re- 
quired level of uniformity of luminance, processing 
performance of the measuring unit and the correc- 30 
tion circuit, and so forth. It is therefore possible to 
substantially equalize a quantity of driving current 
and a quantity of emitted light among a plurality of 
pixel blocks, despite any variation among the pixel 
blocks in regard to voltage-current characteristics 35 
and current-light-emitting characteristics of the 
light-emitting device and the driving device, attrib- 
utable to variations incurred during the production 
and variations of degree of deterioration . It is thus 
possible to reduce any screen irregularities, attrib- 40 
utable to variations in the characteristics of each de- 
vice. In this case, the measurement and correction 
can be performed more easily in shorter time, as 
compared with the case where the measurement 
and the correction are performed on a pixel basis. ^5 

(51) In a different form of the third display appara- 
tus, the correcting circuit corrects the image signal 
by converting asignal level of the image signal from 
a specified signal level to another specified signal 
level. 50 

In accordance with this form of the display ap- 
paratus, the correction of the image signal by the 
correction circuit is performed such that the signal 
level of the image signal is converted from a spec- 
ified signal level to another specified signal level. 55 
This eliminates the necessity of provision of signal 
levels different from the specified signal levels, thus 
offering advantages such as simplification of the 



signal line driving circuit or reduction in the number 
of power sources required for the signal line driving 
circuit. Consequently, the display apparatus can op- 
erate at high speed with reduced electrical current, 
using a simplified circuitry. 

(52) In order to achieve the above-described object, 
a fourth display apparatus incorporates any of the 
foregoing pixel circuits, for each of the pixels. 

In the fourth display apparatus as defined 
above, since each pixel is driven and controlled by 
its own pixel circuit , it is possible to reduce screen 
irregularities and reduction in the display luminance 
which are attributable to deterioration over time and 
variations in characteristics of the light-emitting de- 
vice and the driving device, thus achieving a high 
quality of image display . 

(53) In order to achieve the object described before, 
an electronic apparatus incorporates any form of 
any one of the first to third display 

apparatuses. 

[0014] By virtue of the use of the display 
apparatuses , reduction in the display luminance and 
screen irregularities attributable to deterioration over ci- 
me and variations in characteristics of the light-emitting 
device and the driving device, can be suppressed. It is 
thus possible to obtain a variety of types of electronic 
apparatuses capable of providing high quality of image 
display . 

Brief Description of the Drawings 
[0015] 

Fig. 1 is a block diagram of a general arrangement 
structure of a display apparatus commonly used for 
each embodiment according to the present inven- 
tion. 

Fig. 2 is a plan view of a pixel in a display apparatus 
shown in FIG. 1 . 

Fig. 3 is a block diagram of a display apparatus of 
the first embodiment according to the present in- 
vention. 

FIG. 4 is a characteristic diagram showing relation 
between gradation level (D), a data signal voltage 
(Vgjg), and a driving current (Id), and a way of cor- 
recting deterioration of an image signal for the first 
embodiment. 

FIG. 5 is a block diagram of a modified form of the 
first embodiment. 

Fig. 6 is a block diagram of another modified form 
of the first embodiment. 

Fig. 7 is a characteristic diagram showing relation 
between a data signal (Vgjg) and a driving current 
(Id) and a way of correcting deterioration for the 
modified form in Fig. 6. 

Fig. 8 is a block diagram of a display apparatus ac- 
cording to the second embodiment of the present 
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invention. 

Fig. 9 is a block diagram of a display apparatus ac- 
cording to the third embodiment of the present in- 
vention. 

Fig. 10 is a block diagram of a display apparatus 5 
according to the fourth embodiment of the present 
invention. 

Fig. 11 shows an equivalent circuit diagram for a 
pixel of a display apparatus according to the fifth 
embodiment of the present invention. io 
Fig. 12 shows an equivalent circuit diagram for a 
pixel of a display apparatus according to the sixth 
embodiment of the present invention. 
Fig. 13 shows an equivalent circuit diagram for a 
pixel of a display apparatus according to the sev- 15 
enth embodiment of the present invention. 
Fig. 14 shows an equivalent circuit diagram for a 
pixel of a display apparatus according to the eighth 
embodiment of the present invention. 
Fig. 15 shows an equivalent circuit diagram for a 20 
pixel of a display apparatus according to the ninth 
embodiment of the present invention. 
Fig. 16 shows an equivalent circuit diagram for a 
pixel of a display apparatus according to the tenth 
embodiment of the present invention. 25 
Fig. 17 is a block diagram showing an entire ar- 
rangement of a display apparatus according to the 
eleventh embodiment of the present invention in- 
cluding a circuit diagram for a pixel. 
Fig. 1 8 is a circuit diagram of a common line driving 30 
circuit equipped with a display apparatus according 
to the eleventh embodiment of the present inven- 
tion. 

Fig. 19 is a block diagram showing an entire ar- 
rangement of a display apparatus according to the 35 
twelfth embodiment of the present invention includ- 
ing a circuit diagram of a pixel. 
Fig. 20 shows a sectional view of a TFT-OELD por- 
tion equipped with a display apparatus according to 
the twelfth embodiment. 40 
Fig. 21 is a characteristic diagram showing a way 
of correcting deterioration in a display apparatus ac- 
cording to the twelfth embodiment. 
Fig. 22 is a characteristics diagram showing a way 
of correcting deterioration in a display apparatus ac- ^5 
cording to the thirteen embodiment of the present 
invention. 

Fig. 23 is a block diagram showing an outlined ar- 
rangement of mode for carrying out an electronic 
apparatus according to the present invention. 50 
Fig. 24 is a front view of a personal computer as an 
example of electronic apparatuses. 
Fig. 25 is a perspective view of a display apparatus 
with TCP as another example of the electronic ap- 
paratuses. 55 



Best Mode for Carrying out the Invention 

[0016] A best mode for carrying out the present inven- 
tion will be explained with respect to each embodiment 
with reference to the accompanying drawings. 
[0017] First, a common basic arrangement in a dis- 
play apparatusprovided with a TFT-OELD (that is, a cur- 
rent drive type thin film transistor for use in driving an 
organic EL device) will be explained with reference to 
Figs. 1 and 2. Fig. 1 is a block diagram showing a basic 
entire arrangement of adisplay apparatus, especially in- 
cluding a basic schematic circuit diagram of a pixel cir- 
cuit respectively provided for each of four pixels posi- 
tioned adjacently to one another. Additionally, Fig. 2 is 
a plan view of a pixel of this display apparatus. 
[0018] As shown in Fig. 1 , a display apparatus 1 00 is 
composed of a plurality of scanning lines 131 each ex- 
tending in the X direction and arranged in the Y direction 
on a TFT array substrate 1 , a plurality of signal lines 132 
each extending in the Y direction and arranged in the X 
direction, and a plurality of common lines (common 
feeder lines) 133 each extending in the Y direction and 
arranged in the X direction. The display apparatus 100 
is further composed of a scanning line driving circuit 1 1 
for supplying ascanning signal to the scanning line 131 , 
a signal line driving circuit 1 2 for supplying a data signal 
to the signal line 1 32, and a common line driving circuit 
13 for supplying a positive potential (or a negative po- 
tential) of a predetermined voltage to the common line 
133. In addition, a display region 15 is provided in the 
center of the TFT array substrate 1, and a plurality of 
pixels 10 are arranged in a matrix-like configuration 
within the display region 15. 

[0019] As shown in Figs. 1 and 2, each pixel 1 0 is pro- 
vided with a pixel circuit composed of a switching TFT 
221 as an example of the second thin film transistor, a 
TFT 223 (hereinafter, called a current "TFT".) as an ex- 
ample of the first thin film transistor controlled by the 
switching TFT 221 to control a current to each pixel, an 
organic EL device transistor 224, and a retention capac- 
itor 222. Further, a pixel electrode 141 composed of ITO 
(Indium Tin Oxide) film, etc. is connected to a drain of 
the current TFT 223 (refer to Fig. 2), and an opposing 
electrode composed of Al (Aluminum) film and so forth 
is arranged opposite to the pixel electrode 141 via the 
organic EL device 224. The opposing electrode is, for 
example, grounded or connected to a negative power 
source (or a positive power source) of a predetermined 
electric potential. 

[0020] As is configured as described above, lumines- 
cence operation at a pixel is carried out as follows. That 
is, when a scanning signal is output from the scanning 
line driving circuit 11 to the scanning line 131, and in 
addition, a data signal is supplied to the signal line 1 32 
from the signal driving circuit 1 2, the switching TFT 221 
in the pixel 1 0 corresponding to these scanning line 131 
and the signal line 132 that is turned on, and then volt- 
age from the data signal supplied to the signal line 132 
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(Vgjg) is applied to tine gate of tine current TFT 223. 
Wliereby, a driving current (Id) corresponding to the 
gate voltage flows between the drain and the source of 
the current TFT 223 via the common line 133 from the 
common line driving circuit 13, and in addition, the cur- 
rent flows from the organic EL device 224 to the oppos- 
ing electrode via the pixel electrode 141 (refer to Fig. 2), 
thereby causing the organic EL device 224 to emit light. 
Then, electric charge stored in the retention capacitor 
222 while the switching TFT 221 is on is discharged after 
the switching TFT 221 is turned off. The current flowing 
through the organic EL device 224 continues to flow for 
a predetermined period of time even after the switching 
TFT 221 is turned off. 

[0021] Although a current driving type light-emitting 
device driven by a current at each pixel of the display 
apparatus is defined as an organic EL device in each 
embodiment to be described hereinbelow, instead of the 
organic EL device, other well-known current driving 
light-emitting devices such as, for example, an inorganic 
electroluminescence (hereinafter, called "an inorganic 
EL device"), an LED (Light Emitting Diode), and an LEP 
(Light Emitting Polymer) may be used in the correspond- 
ing display apparatus. Additionally, although a driving 
device for controlling the driving current of each current 
driving type light-emitting device is defined to be the cur- 
rent TFT, in place of the current TFT, other driving de- 
vices such as, for example, a FET (Field Effect Transis- 
tor), and a bipolar transistor may be used in the corre- 
sponding display apparatus. As long as the current driv- 
ing type light-emitting device or the current driving type 
driving device is used, since deterioration over time oc- 
curs even to a small degree as the driving current flows, 
effects on each embodiment to be described hereinafter 
is displayed. Note that, when the display apparatus is 
configured by using the organic EL device 224 and the 
current TFT 223 having extreme deterioration over time, 
each of the effects of the embodiments to be explained 
hereinbelow is significantly displayed. 
[0022] In the basic arrangement described above, the 
addition of a circuit or a device adequately correcting 
deterioration over time or variations in characteristics in 
the organic EL device 224 or the current TFT 223 shown 
in the first embodiment through to the third embodiment 
enables screen luminance or screen irregularities 
among a plurality of pixels 1 0 in the display region 1 5 to 
be prevented from occurring. Hereinbelow, each em- 
bodiment will be described. 

(First Embodiment) 

[0023] Fig. 3 is a block diagram of a display apparatus 
provided with a TFT-OELD according to a first embodi- 
ment of the present invention. In the present embodi- 
ment, the common electrode driving circuit 13 supplies 
a power source signal of a predetermined potential (for 
example, a positive potential) to the common line 133 
(refer to Figs. 1 and 2). The opposing electrode driving 



circuit 1 4 supplies a power source signal of a predeter- 
mined voltage (for example, a ground potential) to an 
opposing electrode arranged opposite to the pixel elec- 
trode 1 41 (refer to Fig. 2) with the organic EL device 224 

5 sandwiched therebetween. 

[0024] In the present embodiment, to especially cor- 
rect a decrease in the driving current resulting from de- 
terioration over time of the organic EL device 224 or the 
current TFT 223 (accordingly a decrease in a quantity 

10 of emitted light of the organic EL device 224), a current 
measuring equipment 16, a comparison circuit 21a, a 
voltage control circuit 22a, and a controller 23 are pro- 
vided. At least one of these common electrode driving 
circuit 13, the opposing electrode driving circuit 14, the 

15 current measuring equipment 1 6, the comparison circuit 
21a, the voltage control circuit 22a or the controller 23 
may be provided on the TFT array substrate 1 . Other- 
wise, it may be configured as an external IC and exter- 
nally mounted on the TFT array substrate 1 . 

20 [0025] The current measuring equipment 16 meas- 
ures a driving current which flows from the common 
electrode driving circuit 13 to a display organic EL de- 
vice 224 (refer to Fig. 1 ) provided for in the display region 
15. 

25 [0026] The comparison circuit 21a compares the 
measured current ID measured by the current measur- 
ing equipment 1 6 to a predetermined reference current 
l^gf. The voltage control circuit 22a adjusts the output 
voltage (V^o^n) of common electrode driving circuit 

30 1 3 based upon the comparison results in such a manner 
that the difference between both of the currents de- 
creases. That is, feedback is given to the output voltage 
V^om fi'O'^ the common electrode driving circuit 13 in 
such a manner that the measured current ID comes 

35 close to the reference current l^gf. As a result, the 
decrease ,as a result of deterioration over time in the 
organic EL device 224 or the current TFT 223, in the 
driving current flowing through the organic EL device 
224 which is obtained in the case without feedback is 

40 corrected with an increase in the driving current result- 
ing from the increase in the output voltage (V^q^) of the 
common electrode driving circuit 13. 
[0027] The corrective action described above accord- 
ing to the present embodiment will be explained with ref- 

45 erence to Fig. 4. 

[0028] First, a case where the correction according to 
the present embodiment is not made will be explained 
with reference to the upper drawing in Fig. 4. When per- 
forming pixel-displaying corresponding to a gradation 

50 level D1 of an image signal, it is assumed that the po- 
tentials of the common electrode, the opposing elec- 
trode, the voltage source of the data signal and so forth 
are initially set such that adriving current Idl flows when 
a data signal of a voltage VI is supplied to a signal line. 

55 Thereafter, when the organic EL device or the current 
TFT suffer deterioration over time, and therefore even 
though a data signal having the same voltage of VI is 
supplied thereto, the driving current Id which flows 
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through the organic EL device decreases (where the de- 
creased current is defined to be Idl') Thus, performing a 
screen display with the voltages remaining unchanged 
causes luminescence of the organic EL device to de- 
crease which emits according to the driving current Id. 
Next, a case where correction is made according to the 
present embodiment will be explained with reference to 
the lower drawing in Fig. 4. 

[0029] In this case, even though the organic EL device 
224 or the current TFT 223 suffers deterioration over 
time, the output voltage (V^.^^) from the common elec- 
trode driving circuit 13 increases in such a manner that 
a same driving current Id1 as that in the initial state can 
be obtained for the same gradation level D1 . That is, by 
increasing the output voltage (V ^q^) from the common 
electrode driving circuit 1 3, the same driving current Id1 
as that obtained for a data signal of a voltage V1 ' that is 
higher than the voltage V1 by AV1 flows for the image 
signal of the gradation level D1 . 
[0030] As described above, the driving current Id 
which flows through the organic EL device 224 is cor- 
rected by raising the output voltage (V^.^^) of the com- 
mon electrode driving circuit 13 in such a manner that 
the current characteristic for the image signal becomes 
like that in the initial state. 

[0031] Accordingly, by performing an image display 
after performing correction for deterioration over time 
(that is, adjusting the output voltage (V^^^) of the com- 
mon electrode driving circuit 1 3), the decrease in the lu- 
minance of the organic EL device 224 can be reduced 
even in case the organic EL device or the current TFT 
223 suffers distinct deterioration over time. 
[0032] The correction described above can be proc- 
essed in real time in parallel with the display operation. 
Note that it is sufficient that the correction is made at 
certain appropriate intervals, and constant correction is 
not required throughout the display operation of the dis- 
play apparatus 100, by taking into consideration a de- 
veloping speed of deterioration over time. Hence, ac- 
cording to the present embodiment, the controller 23 is 
provided for performing correction of this type of deteri- 
oration over time, for example, at the time when a main 
power source of the display apparatus 1 00 is turned on 
preceding adisplay period or at certain regular intervals, 
independent of normal operations, and the output volt- 
age level (V^Q^) of the common electrode driving circuit 
13 is fixed to a latest voltage level between certain cor- 
rection processing and the next correction processing. 
The arrangement is advantageous in that correction 
processing does not have a bad influence over display 
image quality, and the processing speed or a refresh 
rate never reduce. 

[0033] Furthermore, according to the present embod- 
iment, because of the controller 23 being provided, the 
correction process by the voltage control circuit 22a, and 
so forth is performed while making an image display of 
a predetermined pattern on the display region 15, for 
example, a data signal is supplied which causes all or- 



ganic EL devices 224 to emit lightto the full extent. Thus, 
the current can be measured with accuracy, thereby en- 
abling the influence due to deterioration over time to be 
precisely corrected. 

5 [0034] As a result, according to the present embodi- 
ment, when deterioration overtime resulting in reduced 
driving current Id flowing through the organic EL device 
224 occurs, the decrease in the current caused by de- 
terioration over time can be accurately corrected, and 

10 degradation of the screen luminance can be prevented. 
[0035] In the present embodiment, the voltage ap- 
plied to the common line 133, i.e., the voltage applied 
to the pixel electrode 141 is adjusted in accordance with 
the measured current ID flowing through the organic EL 

15 device 224. However, instead, as a modified form of the 
present embodiment, a voltage applied to the scanning 
line 131 , the signal line 132 (the scanning line 131 and 
the signal line 132 are generally called "a bus line") or 
the opposing electrode (the pixel electrode 141 and the 

20 opposing electrode are generally called "electrode") 
may be adjusted in accordance with the current ID thus 
measured. 

[0036] That is, for example, as shown in Fig. 5, in 
place of the voltage control circuit 22a as shown in Fig. 

25 3, a voltage control circuit 22b may be provided for ad- 
justing the voltage of the opposing electrode driving cir- 
cuit 14 in such a manner that the measured current ID 
compared in the comparison circuit 21a coincides with 
the reference current l^gf. This enables the same effect 

30 as that in the first embodiment described above to be 
achieved. Note that it goes without saying, in this case, 
that the grounding of the opposing electrode causes the 
display apparatus to be inoperative. 
[0037] Otherwise, as shown in Fig. 6, instead of the 

35 voltage control circuit 22a shown in Fig. 3, a voltage con- 
trol circuit 22c may be provided for adjusting the voltage 
of the signal line driving circuit 1 2 in such a manner that 
the measured current ID compared in the comparison 
circuit 21 a coincides with the reference current l^gf. This 

40 enables the same effect as that of the first embodiment 
described above to be achieved. 
[0038] Furthermore, in the first embodiment and its 
modified forms, as a predetermined pattern displayed 
on the display region 15 for performing correction 

45 processing (voltage adjusting by the voltage control cir- 
cuit 22a, etc.), for example, a pattern may be used that 
supplies a data signal causing all organic EL devices to 
emit light to the full extent as described above. Other- 
wise, under the control of the controller 23, voltage ad- 

50 justment may be carried out by the voltage control circuit 
22a and so forth by comparing the measured current ID 
for a plurality of patterns with each of the reference cur- 
rent l^gf previously set for each of the plurality of patterns 
in such a manner that, for example, the total differences 

55 between both of the currents for each of the plurality of 
patterns are minimized. 

[0039] Especially, in the modified form in which the 
output voltage (i.e., a voltage Vgjg of the data signal) of 
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the signal line driving circuit 12 shown in Fig. 6 is ad- 
justed, under the control of the controller 23, a voltage 
Vgjg of a data signal may be adjusted in such a manner 
that the measured current ID for a plurality of patterns 
described above coincide with the reference current l^^f, 
thereby, as shown in Fig. 7, enabling each voltage (Vn) 
of a data signal to be up to a voltage (Vn') for each of 
the values Idl, Id2, Idn, ... of the driving current Id. 
That is, in the case where a current-voltage character- 
istic curve of the driving current Id for a data signal Vgjg 
changes in a complex way due to deterioration over time 
as shown by CI and C2 (for example, in a case where 
a change caused by deterioration over time is extremely 
abrupt on the low current side comparing to the high cur- 
rent side, or vice versa, etc.), by determining a correc- 
tion amount in accordance with each driving current Id 
value, the driving current Id or a quantity of emitted light 
in the organic EL device 224 can be precisely main- 
tained to each gradation level of an input image signal. 
[0040] As described above, according to the present 
embodiment and its modified forms, the voltage applied 
to the bus line or electrodes is controlled in accordance 
with a difference between the driving current (measured 
current ID) actually flowing through the organic EL de- 
vice 224 and the predetermined reference current (ref- 
erence current l^gf), thereby enabling deterioration over 
time of the organic EL device 224 or the current TFT 
223 to be corrected. 

(Second Embodiment) 

[0041 ] Fig. 8 is a block diagram of a display apparatus 
equipped with a TFT-OELD according to the second 
embodiment of the present invention. In Fig. 8, the same 
components indicated in Fig. 3 as in the first embodi- 
ment are assigned the same reference symbols, and a 
description thereof is omitted. 

[0042] In the present embodiment, a voltage between 
the common electrode and the opposing electrode is ap- 
plied to a monitoring organic EL device 1 7a in a current 
monitoring region 17 equipped adjacent to the display 
region 15, and the monitoring organic EL device 17a is 
current-driven at a display period under almost the same 
conditions as for the display organic EL device 224 (re- 
ferto Fig.1). Then, in performing acorrection processing 
for deterioration over time, the current measuring equip- 
ment 16 measures a current 1^^^ flowing through the 
monitoring organic EL device 17a. The output voltage 
{\/com) of the common electrode driving circuit 1 3 is con- 
trolled by the comparison circuit 21 a, the voltage control 
circuit 22a, and the controller 23 in such a manner that 
the measured current ID, which is the measured value 
of the current Idm by this current measuring equipment 
16, is made to coincide with the reference current l^^f. 
The remaining portion of the configuration is the same 
as in the first embodiment. 

[0043] According to the second embodiment config- 
ured as described above, when deterioration over time 



resulting in a decrease that a current of the organic EL 
device 224 or the current TFT 223 (refer to Figs. 1 and 
2) occurs, the decrease of the current caused by dete- 
rioration over time can be corrected, thereby enabling 
5 the decrease of the screen luminance on the display ar- 
ea 15 to be reduced. 

[0044] Note that, in the present embodiment, a dis- 
playing organic EL device 224 and a monitoring organic 
EL device 17a are formed on the identical TFT array 

10 substrate 1 through an identical manufacturing step. 
Thus, it is not necessary to additionally perform the proc- 
ess of forming the monitoring organic EL device 1 7a. In 
addition, the deterioration over time tendency of each of 
the displaying organic EL device 224 and the monitoring 

15 organic EL device 17a can be made to become similar 
to each other, thereby allowing the correction of deteri- 
oration overtime in the displaying organic EL device 224 
to be fairly precisely made on the basis of the current 
Idm flowing through the monitoring organic EL device 

20 1 7a. 

[0045] Moreover, even in the second embodiment, 
like the first embodiment, correction processing for de- 
terioration over time may be performed, for example, on 
power-up of the main power source of the display appa- 

25 ratus 100 preceding the display period, at certain pre- 
determined intervals, or in real-time. Further, as a mod- 
ified form thereof, the output voltage of the scanning line 
driving circuit 1 1 , the signal line driving circuit 1 2, or the 
opposing electrode driving circuit 14 may be adjusted in 

30 accordance with the measured current ID thus meas- 
ured. Especially, in the case of a modified form in which 
the output voltage of the signal line driving circuit 1 2, the 
monitoring organic EL device 17a, under the control of 
the controller 23, is driven in such a manner that a plu- 

35 rality of displays each having respective luminance dif- 
ferent from one another are carried out in the current 
monitoring region 1 7. This can cope with a case where 
a complicated variation is generated by deterioration 
over time in the current-voltage characteristics by ad- 

40 justing the voltage Vgjg of the data signal in such a man- 
ner that each measured current I D obtained for each lu- 
minance is made to coincide with each corresponding 
reference current l^^f. 

45 (Third Embodiment) 

[0046] Fig. 9 is a block diagram of a display apparatus 
equipped with a TFT-OELD according to a third embod- 
iment of the present invention. In Fig. 9, the same com- 
50 ponents indicated in Fig. 3 as in the first embodiment 
are assigned the same reference symbols and a de- 
scription thereof is omitted. 

[0047] In the present embodiment, in place of the cur- 
rent measuring equipment 1 6 in the first embodiment, a 
55 quantity-of-emitted-light measuring equipment 18 is 
provided to measure a quantity of emitted light of the 
displaying organic EL device 224 (refer to Fig. 1) in the 
display region 15. In correcting deterioration overtime. 



17 



33 



EP 0 923 067 B1 



34 



the scanning signal of a predetermined voltage from the 
scanning line driving circuit 1 1 , the data signal of a pre- 
determined voltage from the signal line driving circuit 12, 
and the power source signal of a predetermined voltage 
from the common electrode driving circuit 13 and the 
opposing electrode driving circuit 14 are applied . The 
quantity-of-emitted-light measuring equipment 18 de- 
tects the light emitted according thereto from the organic 
EL device 224. The comparison circuit 21b compares 
the measured quantity of emitted light LD to a predeter- 
mined reference quantity of emitted light L^^f. Then, the 
output voltage of the common electrode driving circuit 
1 3 is adjusted by the comparison circuit 21 b, the voltage 
control circuit 22a, and the controller 23 in such a man- 
ner that the quantity of emitted light LD to be compared 
is made to coincide with the predetermined reference 
quantity of emitted light L^gf. The other portions of this 
embodiment are the same as those in the first embodi- 
ment. 

[0048] In the third embodiment as described above, 
deterioration over time of several types occurs, such as 
a decrease in a drain current (the driving current) for a 
gate voltage in the current TFT 223 (refer to Figs. 1 and 
2), a decrease in current for a voltage in the organic EL 
device 224, a decrease in quantity of emitted light in the 
organic EL device 224, finally resulting in a decrease in 
quantity of emitted light. At this time, a decreased quan- 
tity of emitted light caused by deterioration overtime can 
be corrected by increasing the voltage applied to the or- 
ganic EL device 224 to thereby prevent the screen lu- 
minance in the display region 15 from being reduced. 
[0049] In the third embodiment also, like the first em- 
bodiment, correction for deterioration overtime may be 
made, for example, at the power-up of the main power 
source of the display apparatus 100 preceding the dis- 
play period, at certain predetermined intervals, or in re- 
al-time. Further, as a modified form of the third embod- 
iment, the output voltages of the scanning line driving 
circuit 1 1 , the signal line driving circuit 1 2, or the oppos- 
ing electrode driving circuit 1 4 may be adjusted accord- 
ing to the quantity of emitted light LD thus measured. As 
a predetermined pattern used for correcting deteriora- 
tion over time, one kind of pattern or a plurality of pat- 
terns are acceptable. Especially, in the modified form for 
adjusting the output voltage of the signal line driving cir- 
cuit 1 2, under the control of the controller 23, by adjust- 
ing the voltage Vgjg of the data signal in such a manner 
that, for a plurality of predetermined patterns, the meas- 
ured quantity of emitted light LD is made to coincide with 
each corresponding reference quantity of emitted light 
L^ef, complicated variations of the current-voltage char- 
acteristics resulting from deterioration over time can be 
dealt with. 

(Fourth Embodiment) 

[0050] Fig. 1 0 is a block diagram of a display appara- 
tus provided with a TFT-OELD according to the fourth 



embodiment of the present invention. In Fig. 10, the 
same components indicated in Fig. 3 and 9 as in the first 
and third embodiments are assigned the same refer- 
ence symbols, and a description thereof is omitted. 

5 [0051] In the present embodiment, a voltage between 
the common electrode and the opposing electrode is ap- 
plied to a monitoring organic EL device 19a in a light- 
emitting monitoring region 19 equipped adjacent to the 
display region 1 5, and the monitoring organic EL device 

10 1 9a is current-driven under almost the same conditions 
as for the display organic EL device 224 (refer to Fig. 
1). Then, in performing a correction processing for de- 
terioration over time, the quantity-of-emitted-light meas- 
uring equipment 18 measures the quantity of emitted 

15 light from the monitoring organic EL device 19a. The 
output voltage (V^^^^) of the common electrode driving 
circuit 1 3 is adjusted by the comparison circuit 21 b, the 
voltage control circuit 22a, and the controller 23 in such 
a manner that the measured quantity of emitted light 

20 LD , which is the measured value of emitted light by this 
quantity-of-emitted-light measuring equipment 18, coin- 
cides with the reference quantity of emitted light L^^f. 
The remaining portion of the configuration is the same 
as in the first embodiment. 

25 [0052] According to the fourth embodiment config- 
ured as described above, like the case in the third em- 
bodiment, when deterioration overtime resulting in ade- 
crease in a quantity of current to a voltage of the organic 
EL device 224 or the current TFT 223 (refer to Figs. 1 

30 and 2) , and a decrease in a quantity of emitted light to 
the driving current of the organic EL device 224 occurs, 
and when a decrease in a quantity of emitted light in the 
organic EL device 224 finally occurs, the decrease of 
the quantity of emitted light can be corrected, thereby 

35 enabling the decrease of a screen luminance in the dis- 
play area 15 to be prevented from decreasing. 
[0053] Moreover, even in the fourth embodiment, like 
the first embodiment, correction processing for deterio- 
ration over time may be performed, for example, on 

40 power-up of the main power source of the display appa- 
ratus 100 preceding the display period, at certain pre- 
determined intervals, or in real-time. Further, as a mod- 
ified form thereof, the output voltage of the scanning line 
driving circuit 1 1 , the signal line driving circuit 1 2, or the 

45 opposing electrode driving circuit 14 may be adjusted in 
accordance with the measured quantity of emitted light 
LD thus measured. As a predetermined pattern used for 
correcting deterioration over time, one kind of pattern or 
a plurality of patterns are acceptable. Especially, in the 

50 modified form in which the output voltage of the signal 
line driving circuit 12 is adjusted, under the control of 
the controller 23, , the voltage Vgjg of a data signal is 
adjusted such that measured quantity of emitted light 
LD coincides with each corresponding reference quan- 

55 tity of emitted light L^gf with respect to a plurality of pre- 
determined patterns, thereby enabling a complicated 
variation of current-voltage characteristics resulting 
from deterioration over time to be dealt with. 
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[0054] Note that, in the present invention, especially 
the displaying organic EL device 224 and the monitoring 
organic EL device 19a are formed on an identical TFT 
array substrate 1 through an identical process. Accord- 
ingly, it is not required to separately provide a process 
to form the monitoring organic EL device 19a. In addi- 
tion, the deterioration over time tendency in the display- 
ing organic EL device 224 and the monitoring organic 
EL device 19a can be made similar, thus enabling de- 
terioration over time of the current driven displaying or- 
ganic EL device 224 to be accurately corrected based 
on the emitted light from the monitoring EL device 1 9a. 

(Fifth Embodiment) 

[0055] Unlike the first through the fourth embodiments 
described above, the fifth through the tenth embodi- 
ments which will be explained hereinafter relates to a 
pixel circuit for making correction for each pixel. The pix- 
el circuit corrects a decrease in the driving current in the 
organic EL device 224 or the current TFT 223 caused 
by deterioration over time or a decrease in a quantity of 
emitted light in the organic EL device 224 , which occurs 
for each pixel. 

[0056] For the fifth embodiment through the tenth em- 
bodiment, the arrangement of the display apparatus in 
which the plurality of pixel circuits are provided for re- 
spective pixels is the same as that shown in Fig. 1 , and 
thus the description thereof is omitted. 
[0057] Fig. 11 shows an equivalent circuit diagram of 
the pixel circuit configured including a TFT-OELD ac- 
cording to the fifth embodiment of the present invention. 
Note that, in Fig. 11, the same components as those 
shown in the circuit diagram in each pixel 10 of Fig. 1 
are assigned the same reference symbols, and the de- 
scription thereof is omitted. 

[0058] In Fig. 11, in the pixel circuit according to the 
present embodiment, a resistance between the first 
feeder line 213 and the second feeder line 215 is made 
to change depending upon a relationship between a 
voltage across both edges of the organic EL device 224 
and a driving current Id flowing therethrough. Note that 
the first feeder line 213 referred to here is a common 
portion connected to the pixel electrode in each pixel to 
which a power source signal of a predetermined voltage 
is supplied from the common line driving circuit. On the 
other hand, the second feeder line 215 is a feeder line 
portion connected to the opposing electrode in each pix- 
el to which a power source signal of a predetermined 
voltage is supplied from the opposing electrode driving 
circuit. 

[0059] More specifically, when an electric potential of 
the first feeder line (common electrode) 213 is set to be 
higher than an electric potential of the second feeder 
line (opposing electrode) 215, (that is, in this case a pos- 
itive voltage is supplied to the common electrode, and 
a negative voltage is supplied to the opposing elec- 
trode), as shown in Fig. 1 1 , for a first correction TFT 231 



of the n-channel type, a gate electrode thereof is con- 
nected to the electrode on the first feeder line side of 
the organic EL device 224, a source electrode and a 
drain electrode are added between the organic EL de- 

5 vice 224 and the second feeder line 215 as to be serially 
connected with the organic EL device 224 . According 
to this configuration, when a resistance of the organic 
EL device 224 increases, the gate voltage of the first 
correction TFT 231 increases, and the resistance be- 

10 tween the source electrode and the drain electrode de- 
creases. 

[0060] Hence, according to the fifth embodiment, 
even if a resistance of the organic EL device 224 in- 
creases due to deterioration over time, a resistance be- 
15 tween the source and the drain of the first correction TFT 
231 decreases, thereby enabling a decrease in a quan- 
tity of driving current Id resulting from a increase in a 
resistance in the organic EL device 224 to be corrected, 
and the screen luminance to be prevented from de- 
20 creasing. In addition, the correction described above is 
made for each of the pixels. This prevents screen irreg- 
ularities from occurring when deterioration over time oc- 
curs to various degrees among a plurality of pixels or 
there are various degrees of variation in current-voltage 
25 characteristics among a plurality of pixels in the initial 
state. 

[0061] As a modified form of the fifth embodiment, an 
electric potential of the first feeder line 21 3 is set to lower 
than that of the second feeder line 215 (that is, a nega- 
te tive power source is supplied to the common electrode, 
and a positive power source is supplied to the opposing 
electrode.), the first correction TFT 231 is a p-channel 
type, and a gate electrode thereof is connected to the 
electrode on the first feeder line side of the organic EL 
35 device 224 and a source electrode and a drain electrode 
have only to be comprised between the organic EL de- 
vice 224 and the second feeder line 215 as to be serially 
connected with the organic EL device. According to this 
configuration, when a resistance of the organic EL de- 
40 vice 224 increases, the gate voltage of the first correc- 
tion TFT 231 lowers, and a resistance between the 
source electrode and the drain electrode decreases, 
thereby automatically making correction. 
[0062] According to the present embodiment, the 
45 switching TFT 221, the current TFT 223, and the first 
correction TFT 231 are preferably formed on an identical 
TFT array substrate through an identical manufacturing 
step. The arrangement described above enables a re- 
duction in the driving current Id caused by deterioration 
50 over time to be corrected for each pixel without increas- 
ing the manufacturing step. 

(Sixth Embodiment) 

55 [0063] Fig. 1 2 shows an equivalent circuit diagram of 
a pixel circuit configured with a TFT-OELD included 
therein according to a sixth embodiment of this inven- 
tion. In Fig. 12, the same components as in Figs. 1 and 
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1 1 are assigned to the same reference symbols, and the 
description thereof is omitted. 

[0064] In the pixel circuit according to the present em- 
bodiment shown in Fig. 12, a resistance between the 
first feeder line 213 and the second feeder line 215 is 5 
made to change depending upon a relationship between 
a voltage across both edges of the organic EL device 
224 and a quantity of driving current Id which flows 
therethrough. 

[0065] More specifically, when an electric potential of io 
the first feeder line 213 is set to be higher than that of 
the second feeder line 215, as shown in FIG. 12, the 
second correction TFT 232 is a p-channel type, and the 
gate electrode thereof is connected to an electrode on 
the secondfeeder linesideof theorganic ELdevice221 , 15 
and its source and drain electrodes are connected be- 
tween the organic EL device 224 and the first feeder line 
so as to be serially connected to the organic EL device 
224. According to this configuration, when a resistance 
of the organic EL device 224 increases, the gate voltage 20 
of the second correction TFT 232 decreases, and a re- 
sistance between the source electrode and the drain 
electrode decreases. 

[0066] Hence, according to the sixth embodiment, 
even if a resistance of the organic EL device 224 in- 25 
creases due to deterioration over time, a reduction in a 
quantity of driving current Id resulting from a increase in 
a resistance of the organic EL device 224 can be cor- 
rected by a decrease in a resistance between the source 
and the drain of the second correction TFT 232 , thereby 30 
enabling a reduction in screen luminance to be prevent- 
ed. In addition, since the correction described above is 
made for each pixel, when deterioration over time oc- 
curs to various degrees among a plurality of pixels or 
there are various degrees of variation in current-voltage 35 
characteristics in the initial state among a plurality of pix- 
els, it enables screen irregularities to be suppressed. 
[0067] As a modified form of the sixth embodiment, 
when an electric potential of the first feeder line 213 is 
set to be lower than an electric potential of the second 40 
feeder line 215, an n-channel type TFT is used for the 
second correction TFT 232, and the gate thereof is con- 
nected to the second feeder line side of the organic EL 
device 224 and the source electrode and the drain elec- 
trode have only to be connected in series to the organic ^5 
EL device 224 between the organic EL device 224 and 
the first feeder line. In this configuration, when a resist- 
ance of the organic EL device 224 increases, the gate 
voltage of the second correction TFT 232 increases, and 
a resistance between the source electrode and the drain 50 
electrode decreases, thereby automatically making cor- 
rection. 

[0068] According to the present embodiment, the 
switching TFT 221 , the current TFT 223, and the second 
correction TFT 232 are preferably formed on an identical 55 
TFT array substrate through an identical manufacturing 
step. The arrangement described above enables a re- 
duction in the driving current Id resulting from deterio- 



ration over time to be corrected for each pixel without 
increasing the manufacturing steps. 

(Seventh Embodiment) 

[0069] Fig. 13 shows an equivalent circuit diagram 
configured with a TFT-OELD included therein according 
to a seventh embodiment of the present invention. In 
Fig. 13, the same components as in Figs. 1 and 11 are 
assigned the same reference symbols, and the descrip- 
tion thereof is omitted. 

[0070] In a pixel circuit according to the present em- 
bodiment, as shown in FIG. 13, a resistance between 
the retention capacitor 222 and the first feeder line 213 
is changed depending upon a relationship between a 
voltage across both edges of the organic EL device 224 
and a quantity of driving current Id which flows there- 
through. 

[0071] More specifically, when an electric potential of 
the first feeder line 213 is higher than an electric poten- 
tial of the second feeder line 215, as shown in Fig. 13, 
for an n-channel type third correction TFT 233 equiva- 
lent to the current TFT 223, the gate electrode thereof 
is connected to an electrode on the first feeder line side 
of the organic EL device 224, and the source and drain 
electrodes are connected between the retention capac- 
itor 222 and the first feeder line 213. According to the 
configuration, when a resistance of the organic EL de- 
vice 224 increases, the gate voltage of the third correc- 
tion TFT 233 increases, and a resistance between its 
source and drain electrodes decreases. For this reason, 
the gate voltage of the current TFT 223 increases, and 
a resistance between its source and drain electrodes 
decreases. 

[0072] Thus, according to the seventh embodiment, 
even if a resistance of the organic EL device 224 in- 
creases due to deterioration over time, a resistance be- 
tween the source and the drain electrodes of the third 
correction TFT 233 decreases, thus enabling a de- 
crease in a quantity of driving current ID due to an in- 
crease in a resistance of the organic EL device 224 to 
be corrected and a decrease of a screen luminance to 
be prevented . In addition, since the correction de- 
scribed above is made for each pixel, when deterioration 
over time occurs to various degrees among a plurality 
of pixels or there are various degrees of variation among 
a plurality of pixels in current-voltage characteristics in 
the initial state, screen irregularities are thereby sup- 
pressed. 

[0073] As a modified form of the seventh embodi- 
ment, when an electric potential of the first feeder line 
213 is higher than that of the second feeder line 215, it 
may be arranged that a p-channel type TFT is used for 
the current TFT 223, a p-channel type TFT is used for 
the third correction TFT 233, and the gate electrode is 
connected to an electrode on the first feeder line side of 
the organic EL device 224, and the source and drain 
electrodes are connected between the retention capac- 
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itor 222 and the first feeder line 213. According to tliis 
configuration, wlien a resistance of tine organic EL de- 
vice 224 increases, tine gate voltage of the third correc- 
tion TFT 233 increases, and a resistance between its 
drain and source voltages increases. For this reason, 5 
the gate voltage of the current TFT 223 decreases, and 
a resistance between its source and drain decreases , 
thereby automatically making a correction. 
[0074] Additionally, as another modified form of the 
seventh embodiment, when an electric potential of the io 
first feeder line 21 3 is lower than that of the second feed- 
er line 215, an n-channel type TFT may be used for the 
current TFT 223, an n-channel type TFT may be used 
for the third correction TFT 233, and the gate electrode 
thereof may be connected to an electrode on the first 15 
feeder line side of the organic EL device 224, and its 
source and drain electrodes may be connected between 
the retention capacitor 222 and the first feeder line 213. 
In this configuration, when a resistance of the organic 
EL device 224 increases, the gate voltage of the third 20 
correction TFT 233 decreases, and a resistance be- 
tween its source and drain electrodes increases. For this 
reason, the gate voltage of the current TFT 223 increas- 
es, and a resistance between its source and drain elec- 
trodes decreases , thereby automatically making cor- 25 
rection. 

[0075] Furthermore, as another modified form of the 
seventh embodiment, when an electric potential of the 
first feeder line 21 3 is lower than that of the second feed- 
er line 215, it may be configured that a p-channel type 30 
TFT is used for the current TFT 223, and a p-channel 
type TFT is used for the third correction TFT 233 and 
the gate electrode is connected to an electrode on the 
first feeder line side of the organic EL device 224, and 
the source and drain electrodes are connected between 35 
the retention capacitor 222 and the first feeder line 21 3 . 
According to this configuration, when a resistance of the 
organic EL device 224 increases, the gate voltage of the 
third correction TFT 233 decreases, and a resistance 
between its source and drain electrodes decreases. For 40 
this reason, the gate voltage of the current TFT 223 de- 
creases, followed by a resistance between its source 
and drain electrodes being reduced, thereby automati- 
cally making a correction. 

[0076] According to the present embodiment, the ^5 
switching TFT 221, the current TFT 223, and the third 
correction TFT 233 are preferably formed on an identical 
TFT array substrate through an identical manufacturing 
process. According to this configuration, the number of 
manufacturing processes is not increased, and a de- 50 
crease in the driving current Id due to deterioration over 
time can be corrected for each pixel. 

(Eighth Embodiment) 

55 

[0077] Fig. 1 4 shows an equivalent circuit diagram of 
a pixel circuit configured with a TFT-OELD included 
therein according to an eighth embodiment of the 



present invention. In Fig. 14, the same components as 
in Figs. 1 and 1 1 are assigned the same reference sym- 
bols, and the description thereof is omitted. In the pixel 
circuit according to the present embodiment, as shown 
in Fig. 14, a resistance between the retention capacitor 
222 and the second feeder line 215 is changed depend- 
ing upon the relationship between a voltage across both 
edges of the organic EL device 224 and a quantity of 
driving current Id which flows therethrough. 
[0078] More specifically, when an electric potential of 
the first feeder line 213 is higher than an electric poten- 
tial of the second feeder line 215, as shown in Fig. 14, 
for a p-channel type fourth correction TFT 234 in con- 
trast to the n-channel type current TFT 223, the gate 
electrode is connected to an electrode on the first feeder 
line side of the organic EL device 224 and its source and 
drain electrodes are connected between the retention 
capacitor 222 and the second feeder line 215. According 
to this configuration, when a resistance of the organic 
EL device 224 increases, the gate voltage of the fourth 
correction TFT 234 increases, and a resistance be- 
tween its source and drain electrodes increases. For this 
reason, the gate voltage of the current TFT 223 increas- 
es, and a resistance between its source and drain elec- 
trodes decreases. 

[0079] Thus, according to the eighth embodiment, 
even if a resistance of the organic EL device 224 in- 
creases due to deterioration over time, and a resistance 
between the source and the drain of the fourth correction 
TFT 234 increases, a decrease in a quantity of driving 
current Id due to a increase in a resistance of the organic 
EL device 224 can be corrected and a decrease of a 
screen luminance can be decreased. In addition, since 
the correction described above is made for each pixel, 
when deterioration over time occurs to various degrees 
among a plurality of pixels or there are various degrees 
of variation among a plurality of pixels in current-voltage 
characteristics in the initial state screen irregularities are 
thereby suppressed. 

[0080] As a modified form of the eighth embodiment, 
when an electric potential of the first feeder line 213 is 
higher than that of the second feeder line 215, it may be 
arranged that a p-channel type TFT is used for the cur- 
rent TFT 223, an n-channel type TFT is used for the 
fourth correction TFT, and the gate electrode thereof is 
connected to an electrode on the first feeder line side of 
the organic EL device 224 and the source and the drain 
electrodes are connected between the retention capac- 
itor 222 and the second feeder line 215. According to 
this configuration, when a resistance of the organic EL 
device 224 increases, the gate voltage of the fourth cor- 
rection TFT 234 increases, and a resistance between 
the drain and the source electrodes decreases. For this 
reason, the gate voltage of the current TFT 223 decreas- 
es, and a resistance between its source and drain elec- 
trodes decreases, thereby automatically making a cor- 
rection. 

[0081] Additionally, as another modified form of the 
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eighth embodiment, when an electric potential of the first 
feeder line 213 is lower than that of the second feeder 
line 215, an n-channel type TFT is used for the current 
TFT 223, and a p-channel type TFT is used for the fourth 
correction TFT and its gate electrode is connected to an 5 
electrode on the first feeder side of the organic EL de- 
vice 224, and its source and drain electrodes are con- 
nected between the retention capacitor 222 and the sec- 
ond feeder line 215. In this configuration, when a resist- 
ance of the organic EL device 224 increases, the gate io 
voltage of the fourth correction TFT 234 decreases, and 
a resistance between the source and the drain elec- 
trodes decreases. For this reason, the gate voltage of 
the current TFT 223 increases , followed by a resistance 
between its source and drain electrodes being reduced, 15 
thereby automatically making correction. 
[0082] Furthermore, as another modified form of the 
eighth embodiment, when an electric potential of the first 
feeder line 213 is lower than that of the second feeder 
line 215, it may be configured that a p-channel TFT is 20 
used for the current TFT 223 and an n-channel type TFT 
is used for the fourth correction TFT 234 and its gate 
electrode is connected to an electrode on the first feeder 
line side of the organic EL device 224, and the source 
and drain electrodes are connected between the reten- 25 
tion capacitor 222 and the second feeder line 215. 
[0083] According to this configuration, a resistance of 
the organic EL device 224 increases, the gate voltage 
of the forth correction TFT 234 decreases, and a resist- 
ance between the source and the drain electrodes de- 30 
creases. For this reason, the gate voltage of the current 
TFT 223 increases, and a resistance between the 
source and drain electrodes thereof decreases, thereby 
automatically making correction. 

[0084] Furthermore, another modified form of the 35 
eighth embodiment is explained next. In this case, an 
electric potential of the first feeder line 21 3 is lower than 
that of the second feeder line 21 5. Thus, it may be con- 
figured that a p-channel type TFT is used for the current 
TFT 223, and an n-channel type TFT is used for the 40 
fourth correction TFT 234 , whose gate electrode is con- 
nected to an electrode on the first feeder side of the or- 
ganic EL device 224 and the source and drain elec- 
trodes are connected between the retention capacitor 
222 and the second feeder line 215. ^5 
[0085] According to this configuration, an increase in 
a resistance of an organic EL device 224 causes the 
gate voltage of the fourth correction TFT 234 to de- 
crease, leading to a increase in a resistance between 
the source electrode and drain electrode. For this rea- 50 
son, the gate voltage of the current TFT 223 decreases, 
and a resistance between its source and drain elec- 
trodes decreases, thereby automatically making a cor- 
rection. 

[0086] According to the present embodiment, the 55 
switching TFT 221 , the current TFT 223, and the fourth 
correction TFT 234 are preferably formed on an identical 
TFT array substrate through the identical manufacturing 



processes. According to the arrangement, the number 
of the manufacturing processes does not increase, and 
the increase in the driving current Id caused by deterio- 
ration over time can be corrected for each pixel. 

(Ninth Embodiment) 

[0087] Fig. 15 shows an equivalent circuit diagram 
configured with a TFT-OELD included therein according 
to the ninth embodiment of the present invention. In Fig. 
15, the same components as in Figs. 1 and 11 are as- 
signed the same reference symbols, and the description 
thereof is omitted. 

[0088] In Fig. 1 5, a first correction thin film photodiode 
241 provided for a pixel circuit in the present embodi- 
ment has a characteristic of reduced resistance by irra- 
diation with light. 

[0089] In the present embodiment, a resistance be- 
tween the retention capacitor 222 and the first feeder 
line 213 is changed depending upon a relationship be- 
tween a voltage across both edges of the organic EL 
device 224 and a quantity of emitted light. 
[0090] More specifically, when an electric potential of 
the first feeder line 21 3 is higher than that of the second 
feeder line 21 5, as shown in Fig. 1 5, although a p-chan- 
nel type TFT is used for the current TFT 223, the first 
correction thin film photodiode 241 is connected be- 
tween the retention capacitor 222 and the first feeder 
line 213. According to the configuration, when a quantity 
of emitted light of the organic EL device 224 decreases, 
a resistance of the first correction thin film photodiode 
241 increases. For this reason, for the current TFT 223, 
its gate voltage decreases, and a resistance between 
its source and drain electrodes reduces. 
[0091] Thus, according to the ninth embodiment, 
even if aquantity of emitted light of the organic EL device 
224 decreases due to deterioration over time, a resist- 
ance of the first correction thin film photodiode 241 in- 
creases, thus enabling a decrease in a quantity of emit- 
ted light of the organic EL device 224 to be corrected. 
In addition, since the correction described above is 
made for each pixel, when deterioration over time oc- 
curs to various degrees among a plurality of pixels or 
there are various degrees of variation among a plurality 
of organic EL devices in light-emitting characteristics in 
the initial state, screen irregularities are thereby sup- 
pressed. 

[0092] In this connection, as a modification of the 
ninth embodiment, for the fifth correction TFT( not 
shown), its source and drain electrodes thereof may be 
connected between the retention capacitor 222 and the 
first feeder line 213. 

[0093] As another modified form of the ninth embod- 
iment, when an electric potential of the first feeder line 
21 3 is lower than that of the second feeder line 215, an 
n-channel type TFT is used for the current TFT 223, and 
the first correction thin film photodiode 241 may be con- 
nected between the retention capacitor 222 and the first 
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feeder line 21 3. Further, in tliis case, for tine fiftli correc- 
tion TFT(not sliown), tine source and drain electrodes 
thereof may be connected between the retention capac- 
itor and the first feeder line 213. According to this con- 
figuration, when a quantity of emitted light of the organic 
EL device 224 decreases, a resistance of the first cor- 
rection thin film photodiode 241 increases, and further, 
the gate voltage of the current TFT 223 rises, and a re- 
sistance between its source and drain electrodes de- 
creases, thereby automatically making correction. 
[0094] In the present embodiment, the switching TFT 
221, the current TFT 223, and the first correction thin 
film photodiode 241 are preferably configured on an 
identical TFT array substrate through an identical man- 
ufacturing process. 

[0095] According to this configuration, a decrease of 
the driving current Id caused by deterioration over time 
can be corrected for each pixel without increasing the 
number of manufacturing processes. 

(Tenth Embodiment) 

[0096] Fig. 16 shows an equivalent circuit diagram 
configured with aTFT-OELD included therein according 
to the tenth embodiment of the present invention . In Fig. 
16, the same components as in Figs. 1 and 11 are as- 
signed the same reference symbols, and the description 
thereof is omitted. 

[0097] In Fig. 1 6, the second correction thin film pho- 
todiode 242 provided for the pixel circuit in the present 
embodiment has a characteristic of reduced resistance 
by irradiation with light. 

[0098] In the present embodiment, a resistance be- 
tween the retention capacitor 222 and the second feeder 
line 215 is changed depending upon a relationship be- 
tween a voltage across both edges of the organic EL 
device 224 and a quantity of emitted light. 
[0099] More specifically, when an electric potential of 
the first feeder line 213 is higher than that of the second 
feeder line 21 5, as shown in Fig. 16, although an n-chan- 
nel type TFT is used for the current TFT 223, the second 
correction thin film photodiode 242 is connected be- 
tween the retention capacitor 222 and the second feeder 
line 215. According to this configuration, when aquantity 
of emitted light of the organic EL device 224 decreases, 
a resistance of the second correction thin film photodi- 
ode 242 increases. For this reason, the gate voltage of 
the current TFT 223 increases, and a resistance be- 
tween its source and drain electrodes decreases. 
[0100] Thus, according to the tenth embodiment, 
even if a quantity of emitted light of theorganic ELdevice 
224 decreases due to deterioration over time, a resist- 
ance of the second correction thin film photodiode 242 
increases, thereby enabling a reduction in a quantity of 
emitted light in the organic EL device 224 to be correct- 
ed. In addition, since the correction described above is 
made for each pixel, when deterioration over time oc- 
curs to various degrees among a plurality of pixels or 



there are various degrees of variation in light-emitting 
characteristics among a plurality of organic EL devices 
in the initial state , screen irregularities are thereby sup- 
pressed. 

5 [0101] As a modified form of the tenth embodiment, 
for the sixth correction TFT(not shown), its source and 
drain electrodes thereof may be connected between the 
retention capacitor and the second feeder line 215. 
[0102] As another modified form of the tenth embod- 

10 iment, when an electric potential of the first feeder line 
213 is lower than that of the second feeder line 215, a 
p-channel type TFT may be used for the current TFT 
223, and the second correction thin film photodiode 242 
may be connected between the retention capacitor 222 

15 and the second feeder line 215. Further, in this case, a 
sixth correction TFT( not shown), may be connected be- 
tween the retention capacitor 222 and the second feeder 
line 215. 

[0103] According to this configuration, when a quan- 
go tity of emitted light of theorganic EL device 224 decreas- 
es, a resistance of the second correction thin film pho- 
todiode 242 increases. Further, the gate voltage of the 
current TFT 223 decreases, and a resistance between 
its source and drain electrodes decreases, thereby au- 
25 tomatically making a correction. 

[0104] In the present embodiment, the switching TFT 
221 , the current TFT 223, and the second correction thin 
film photodiode 242 are preferably formed on an identi- 
cal TFT array substrate through an identical manufac- 
30 turing process. According to this configuration, a de- 
crease in the driving current Id due to deterioration over 
time can be corrected for each pixel without increasing 
the number of manufacturing processes. 

35 (Eleventh Embodiment) 

[0105] Next, the eleventh embodiment according to 
the present invention will be described with reference to 
Figs. 17 and 18. 
40 [01 06] Fig. 1 7 is a block diagram of a display appara- 
tus equipped with a TFT-OELD according to the elev- 
enth embodiment of the present invention, and Fig. 18 
is a block diagram of a common line driving circuit 13' 
provided for the display apparatus . In Fig. 17, a pixel 
45 circuit for only one pixel is depicted in a display region 
1 1 5. However, actually the same pixel circuit is provided 
for each pixel. 

[0107] In Fig. 1 7, the display apparatus 200a accord- 
ing to the present embodiment further includes, in addi- 
50 tion to the scanning line driving circuit 1 1 and the signal 
line driving circuit 12, a common line driving circuit 13' 
configured so as to be capable of supplying a power 
source signal separately to a plurality of common lines 
133, a common line power source 205 for supplying 
55 power source to the common driving circuit 1 3', a frame 
memory 207 for storing measured current IDmn (m: the 
number of asignal line (1-M) , n: the number of asignal 
line (1 -N) )of each of a plurality of pixels 1 0 in the display 
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region 115 measured by the current measuring circuit 
16' and a deterioration correcting circuit 209 arranged 
between an image signal source 208 and the signal line 
driving circuit 1 2. The deterioration correcting circuit 209 
is configured to output the graduation level of an image 5 
signal input from the image signal source 208 to the sig- 
nal line driving circuit 12 in order to correct a reduction 
in a quantity of driving current Id caused by deterioration 
over time in each of the plurality of pixels 10 after cor- 
recting it for each pixel 10 in accordance with each io 
measured current Idn stored in the frame memory 207. 
[0108] Note that at least one of the common line driv- 
ing circuit 13', the common line power source 205, the 
current measuring circuit 16', the frame memory 207, 
and the deterioration correcting circuit 209 may be 15 
formed on the TFT array substrate with the display re- 
gion 1 1 5 provided in the center portion (see Fig. 1 ). Oth- 
erwise, it may be configured as an external IC to be ex- 
ternally mounted on the TFT array substrate. 
[0109] In Fig. 18, the common line driving circuit 13' 20 
includes a changeover switch 301 , a shift register 302 
and a transmission switch 303. 

[0110] The changeover switch 301, in the normal dis- 
play operation, is switched to a power source wire 310 
side which is connected to the common line power 25 
source 205 in such a manner that a power source signal 
of a predetermined voltage is supplied to a plurality of 
common lines 1 33 at the same time (that is, electric po- 
tentials of all common lines 1 33 are made equal) via the 
wire 31 0 under the control of the controller. On the other 30 
hand, the changeover switch 301 is, when correction is 
made for deterioration over time as will be described lat- 
er (adjustment of a voltage of a power source signal sup- 
plied to each common line 133), configured so as to be 
able to be switched to a wire 320 side connected to the 35 
current measuring circuit 1 6' via the transmission switch 
303 in such a manner that a measuring power source 
signal is serially supplied to a plurality of common lines 
1 33 via the wire 320. The measuring power source sig- 
nal may be supplied from the power source built-into the 40 
current measuring circuit 16' via the wire 320, or sup- 
plied using a power source of the common line power 
source 205 via the wire 320. 

[0111] The transmission switch 303 transmits, when 
correction is made for deterioration over time, a meas- ^5 
uring power source signal to the changeover switch 301 
in response to a transfer signal sequentially output from 
the shift register 302, and the changeover switch 301 
transmits the measuring power source signal to each 
pixel circuit via the common lines 133. At this time, the 50 
shift register 302 sequentially outputs the transfer signal 
in association with a plurality of common lines 133 under 
the control of the controller, not shown. 
[0112] Next, an operation according to the present 
embodiment configured as described above will be ex- 55 
plained. 

[0113] First, when making a correction for deteriora- 
tion over time, a measuring power source signal is se- 



quentially supplied to a plurality of common lines 133 
via each transmission switch 303 made transferable in 
response to a transfer signal sequentially output from 
the shift register 302. Then, a quantity of current of the 
measuring power source signal is measured for each 
common line 133. Here, since a scanning signal is se- 
quentially supplied to each pixel 10 from the scanning 
line driving circuit 11, the measuring power source sig- 
nal is made to flow as a driving current to the organic 
EL device 224 via the current TFT 223 for each pixel in 
a pixel row to which the power source signal is supplied 
from one common line 133. That is, a scanning signal 
is sequentially supplied from the scanning line driving 
circuit 1 1 , while a measuring power source signal is sup- 
plied to the common line 133 in timing of atransfer signal 
by the shift resister 302, a driving current Id of each pixel 
10 is measured by point-at-a-time scanning by the cur- 
rent measuring circuit 16'. Then, the quantity of meas- 
ured current IDmn is stored in the frame memory 207. 
[0114] Next, when a normal operation is carried out, 
an image signal from the image signal source 208 is 
transmitted to the deterioration correcting circuit 209. 
The deterioration correcting circuit 209 corrects a gra- 
dation level of the image signal for each pixel 1 0 in such 
a manner that the decrease of the current by deteriora- 
tion over time is corrected in accordance with a degree 
of deterioration over time determined based upon a 
quantity of current IDmn (that is, a degree of reduction 
in a measured driving current versus a reference cur- 
rent) of each pixel 10 stored in the frame memory 207, 
and output to the signal line driving circuit 1 2. As a result, 
a change in a quantity of emitted light of the organic EL 
device 224 in each pixel 1 0 is corrected by variations of 
the gradation level by the deterioration correcting circuit 
209. In carrying out a normal display operation, the 
changeover switch 301 of the common line driving cir- 
cuit 203 is switched to the common line power source 
205 side, and a predetermined electric potential is sup- 
plied to the common line 103. 

[0115] In this embodiment, although current meas- 
urement is separately taken for all pixels 10, and the 
measured value IDmn is stored in the frame memory 
207, current measurement may be made for some sam- 
pled pixels 1 0 or for an organized pixel block and then 
be stored. Besides, according to the present embodi- 
ment, with respect to all pixels 10, each pixel is differ- 
ently corrected, for an organized pixel block or an entire 
panel block, correction may be made after some ade- 
quate processing. 

[0116] According to the present embodiment, each 
TFT within each driving circuit, and each TFT within a 
pixel circuit, for example, are polycrystal silicon TFT 
formed through a lower-temperature process below 
600°C, and each organic EL device 224 is formed, for 
example, by an ink-jet process. 
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(Twelfth Embodiment) 

[01 1 7] Next, the twelfth embodiment according to the 
present invention will be explained with reference to 
Figs. 1 9 and 20. Fig. 1 9 is a block diagram of a display 
apparatus provided with a TFT-OELD according to the 
twelfth embodiment, and Fig. 20 is a cross sectional 
view of a pixel circuit provided for each pixel of the dis- 
play apparatus. In Fig. 1 9, a circuit on one pixel only is 
shown in the display region 115. However, actually the 
same circuit is provided for each pixel. In addition, in 
Fig. 19, the same components as the eleventh embod- 
iment shown in Fig. 1 1 are assigned the same reference 
symbols, and the description thereof is omitted. 
[0118] In Fig. 19, a display apparatus 200b according 
to the present embodiment includes the scanning line 
driving circuit 11, the signal line driving circuit 12, the 
common line power source 205 for collectively supply- 
ing a power source signal of a predetermined electric 
potential to the common lines 133, a current measuring 
circuit 1 6", the frame memory 207, and the deterioration 
correcting circuit 209. The display apparatus 200b is es- 
pecially equipped with a PIN diode 1 1 0 as one example 
of a quantity of emitted light measuring semiconductor 
element whose one edge is connected to a common line 
1 33 in each of the pixel circuits, and a light detecting line 
104 to cause a measuring current to flow to the PIN di- 
ode 1 1 0 in parallel with a signal line 1 32 and a common 
line 1 33 is provided at the other edge of each PIN diode 
110. Further, the display apparatus 200b is further pro- 
vided with a light detecting line driving circuit 204 for 
driving a PIN diode 110 in each pixel via each light de- 
tecting line 104, and the current measuring circuit 16" 
measures a measuring current for each pixel 1 0 which 
flows to the PIN diode 1 1 0 driven by the light detecting 
line driving circuit 204. At least one of the light detecting 
driving circuit 204, the common line power source 205, 
the current measuring circuit 16", the frame memory 
207, and the deterioration correcting circuit 209 may be 
formed on the TFT array substrate with the display re- 
gion 115 provided at its center thereof (refer to Fig. 1), 
or may be configured as an external IC to be mounted 
on the TFT array substrate. Another example of a quan- 
tity of emitted light measuring semiconductor element 
instead of a PIN diode 110 is an PET (Field Effect Tran- 
sistor) in which optical excitation current flows due to the 
fact that light enters into its channel portion. 
[0119] As shown in Fig. 20, in the present embodi- 
ment, for each pixel 1 0, the PIN diode 1 1 0 is formed on 
the TFT array substrate 1 using the same semiconduc- 
tor film used for the formation of the switching TFT 221 
and the current TFT 223, and PIN junction formed by 
impurity doping. Additionally, a reverse bias voltage is 
applied to the PIN junction via the light detecting line 
1 04 from the light detecting line driving circuit 204 in the 
same manner that an optical excitation current flows 
when light enters the PIN junction from the organic EL 
device 224 via interlayer insulating films 251 -253. In ad- 



dition, the gate of each TFT or the scanning line is com- 
posed of a metallic film such as Ta or a low resistance 
polysilicon film, and the signal line 1 32, the common line 
1 33, and the light detecting line 1 04 are composed of a 

5 low resistance metallic film such as Al. In addition, the 
driving current flows through an opposing electrode 1 05 
(an upper electrode) via the current TFT 223 by way of 
the EL device 224 from the pixel electrode 141 com- 
posed of such material as ITO. The composition of the 

10 opposing electrode 1 05 with a transparent material such 
as ITO enables the upper surface of the display appa- 
ratus 200a shown in Fig. 20 to be a display surface. On 
the other hand, the composition of the opposing elec- 
trode 105 with a metallic material of the light-reflective 

15 type or a light-shielding type such as Al enables the low- 
er surface of the display apparatus 200b in Fig. 20 to be 
a display surface. Hereupon, it is assumed that the op- 
posing electrode 1 05 includes Al as its main component. 
[0120] Next, an operation according to the present 

20 embodiment configured described above will be ex- 
plained. 

[0121] First, when making correction for deterioration 
over time, the organic EL device 224 is made to emit 
light by supplying a scanning signal and a data signal 

25 for displaying a predetermined pattern from the scan- 
ning line driving circuit 11 and the signal line driving cir- 
cuit 1 2. Then, since the opposing electrode 1 05 includes 
Al as its main component, the light is reflected and then 
radiated downward through the pixel electrode 141. At 

30 this time, since the PIN diode 1 1 0 reverse-biased by the 
light detecting line 104 is arranged in a portion of the 
optical path, an optical excitation current is generated 
in the PIN diode 1 1 0, the light reaches the light detecting 
line driving circuit 204 through the light detecting line 

35 1 04. The light detecting line driving circuit 204 is, like 
the common line driving circuit 203 of the eleventh em- 
bodiment, provided with a plurality of transmission 
switches which sequentially supplies reverse-bias pow- 
er source from the light detecting line 204 to the PIN 

40 diode 110 and sequentially supplies a measuring cur- 
rent to the current measuring circuit 1 6". As in the elev- 
enth embodiment, the current measuring circuit 16" 
measures a measuring current for each pixel 10 by 
point-at-a-time. The quantity of emitted light of the or- 

45 ganic EL device 224 provided for each pixel approxi- 
mately increases, as the quantity of measured current 
IDmn' of the measuring current increases. Like the elev- 
enth embodiment, storage by the frame memory 207 
corresponding to the quantity of measured current ID- 

50 mn' (measured quantity of emitted light) and correction 
by the deterioration correcting circuit 209 are also car- 
ried out. 

[0122] More specifically, as shown in Fig. 21 , a dete- 
rioration correcting method in the eleventh embodiment 
55 will be carried out. 

[0123] That is, first, in the initial state, as shown in 
FIG. 21 (a), the deterioration correcting circuit 209 does 
not make correction, and thus the signal line driving cir- 
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cuit 12 outputs data signals of signal levels V1, V2,..., 
V6 in accordance with gradation levels D1 , D2,...,D6 of 
an image signal 208 to a signal conversion curve 404. 
This data signal is applied to the gate electrode of the 
current TFT 223 from the signal line driving circuit 12 5 
the signal line 132, the switching TFT 221, and the re- 
tention capacitor 222. As a result, luminescence can be 
obtained from the organic EL device 224 with lumines- 
cence levels LI, L2, L3,...,L6 corresponding to a lumi- 
nescence characteristic curve 405 that shows a relation io 
of an electric potential applied to the gate electrode of 
the current TFT 223 and a quantity of emitted light of the 
organic EL device 224. Note that, hereupon considera- 
tion is given to the fact that the organic EL device 224 
begins to emit light when a signal level exceeds a 15 
certain threshold voltage. 

[0124] Next, as shown in Fig. 21(b), luminescence 
characteristic curve 405 changes in the state which the 
quantity of emitted light has changed according to de- 
terioration over time of the organic EL device 224 and 20 
the current TFT 223. This luminescence characteristic 
curve 405 is obtained by the measurement of the quan- 
tity of emitted light using for example the light detecting 
driving circuit 204 and the current measuring circuit 
16" in the correction processing described above. An 25 
adequate signal conversion curve 404 is set in the de- 
terioration correcting circuit 209 based upon this lumi- 
nescence characteristic curve 405. 
[0125] Thereafter, during a normal display period, the 
deterioration correcting circuit 209 carries out adjust- 30 
ment that, for gradation levels D1 , D2,...,D6, image sig- 
nals of signal levels VI, V2,..., V6 are output from the 
signal line driving circuit 12 using this signal conversion 
curve 404. This results in obtaining the same quantity 
of emitted light before deterioration and after deteriora- 35 
tion in accordance with post-deterioration luminescence 
characteristic curve 405 at each pixel 1 0. In this embod- 
iment, a threshold voltage for the luminescence of the 
organic EL device 224 also has taken into consideration. 
[0126] According to the twelfth embodiment as de- 40 
scribed above, a quantity of emitted light of the organic 
EL device 224 in each pixel is measured using the PIN 
diode 110, and thus a reduction in quantity of emitted 
light by deterioration can be more precisely corrected 
compared to the eleventh embodiment. ^5 
[0127] In this embodiment, although measurement of 
a quantity of emitted light is separately taken for all pix- 
els 10, and the measured value is stored in the frame 
memory 207, measurement of a quantity of emitted light 
may be made for some sampled pixels 1 0 or for an or- 50 
ganized pixel block and the measured value may be 
stored. Besides, according to the present embodiment, 
with respect to all pixels 10, each pixel is individually 
corrected, for an organized pixel block or for an entire 
panel block, and correction may be made after some 55 
adequate processing. 

[0128] In the present embodiment, the PIN diode 110 
is used as a monitoring light-intercepting device causing 



an optical excitation current, however, a semiconductor 
element such as an field effect transistor can be used. 
In this case, as an electric potential applied to a gate 
electrode of afield effect transistor, the potential, which 
effectively creates optical excitation current, is selected. 
Further, since emitted light from an organic EL device 
224 reaches a channel, a suitable configuration is se- 
lected from a top-gate type, a square-staggered type, a 
reverse-staggered type, a channel etch type, and a 
channel stopper type, and a gate electrode is likely to 
be configured with ITO. Furthermore, in the present em- 
bodiment, a TFT formed in each driving circuit or each 
pixel circuit and a PIN diode as a semiconductor ele- 
ment generating an optical excitation current are pref- 
erably formed on an identical process. This eliminates 
the process of separately forming a PIN diode, thus be- 
ing advantageous. 

(Thirteenth Embodiment) 

[01 29] Fig. 22 shows a deterioration correcting meth- 
od provided for a display apparatus equipped with a 
TFT-OELD according to the thirteenth embodiment of 
the present invention. The hardware configuration of the 
display apparatus according to the thirteenth embodi- 
ment is the same as that in the eleventh or twelfth em- 
bodiments, and the description thereof is omitted. 
[01 30] The thirteenth embodiment is different from the 
twelfth embodiment in a setting method of the signal 
conversion curve 404 based on the luminescence char- 
acteristic curve 405 obtained from a measurement of a 
quantity of emitted light in the deterioration correcting 
circuit 209 explained with reference to Fig. 21 . 
[0131] In the thirteenth embodiment, a voltage value 
in a data signal is adjusted by converting a certain spec- 
ified signal level to another specified signal level. That 
is, in Fig. 21 (b) corresponding to a case where a quantity 
of emitted light decreases due to deterioration of the or- 
ganic EL device 224, by selecting a corrected signal lev- 
els VI , V2,..., V6 of the data signal from among digitized 
electric potentials predetermined due to restriction re- 
sulting from power source of the signal line driving circuit 
12, signal conversion curve 404 is set against lumines- 
cence characteristic curve 405. This impairs the linearity 
of the quantity of emitted light although, since gradation 
is not reversed, and favorable gradation can be obtained 
when viewed by the naked eyes. 
[0132] As described above, according to the thir- 
teenth embodiment, in the signal line driving circuit 12, 
a reduction in a quantity of emitted light caused by de- 
terioration over time can be corrected using a power 
source having limited kinds of electric potentials. 
[0133] In the embodiments from the first embodiment 
to the thirteenth embodiment, apixel circuit is configured 
with a switching TFT. However, for example, by directly 
supplying a scanning signal to a gate of the driving TFT 
from a scanning line and a data signal to a source of the 
driving TFT from a signal line, a data signal is supplied 
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to the organic EL device via tine source and tine drain of 
tine driving TFT. By tlius doing, tine organic EL device 
may be driven. Tliat is, in tills case, a decrease in a driv- 
ing current and a quantity of emitted liglit due to deteri- 
oration over time in an organic EL device and a driving 
TFT equipped in eacli pixel circuit can be corrected by 
the present invention. Further, a switching TFT 
equipped In each pixel circuit may be configured from 
an n-channel type TFT or a p-channel type TFT on con- 
dition that a voltage polarity of a scanning signal causal 
to the gate is adjusted. 

(Electronic Apparatus) 

[0134] Next, an embodiment of an electronic appara- 
tus provided with a display apparatus explained in detail 
in each of the foregoing embodiments will be explained 
with reference to Fig. 23 through Fig. 26. 
[0135] First, Fig. 23 shows an schematic structure of 
an electronic apparatus provided for such a display ap- 
paratus. 

[0136] In Fig. 23, an electronic apparatus includes a 
display information output source 1 000, a display infor- 
mation processing circuit 1002, a driving circuit 1004, a 
display panel 1 006, a clock generating circuit 1 008, and 
a power source circuit 1010. The display apparatus In 
each embodiment described above corresponds to the 
display panel 1006 and the driving circuit 1004 accord- 
ing to the present invention. Consequently, the driving 
circuit 1004 may be built-in on a TFT array substrate 
constituting the display panel 1 006. Further, such as the 
display information processing circuit 1 002 may be built- 
in on a TFT array substrate constituting the display pan- 
el 1 006. Otherwise, the driving circuit 1 004 is externally 
mounted on the TFT array substrate with the display 
panel 1006 loaded thereto. 

[0137] The display information output source 1000 in- 
cludes a ROM (Read Only Memory), a RAM (Random 
Access Memory), a storage unit such as an optical disk 
device and a tuning circuit which outputs a tuned tele- 
vision signal, and outputs display information such as a 
predetermined format image signal to a display informa- 
tion processing circuit 1 002 based on aclocksignal from 
the clock generating circuit 1 008. 
[0138] The display information processing circuit 
1002 is composed of well-known processing circuits of 
several kinds such as an amplification inversion circuit, 
a phase expansion circuit, a rotation circuit, a gamma- 
correction circuit, and a clamping circuit. The display in- 
formation processing circuit 1002 sequentially gener- 
ates a digital signal from display information input based 
on a clock signal and outputs them along with the clock 
signal CLK to the driving circuit 1 004. The driving circuit 
1 004 drives a display panel 200. The power source cir- 
cuit 1010 supplies a predetermined power source to 
each circuit described above. 

[0139] Next, Figs. 24 and 25 each show an embodi- 
ment of an electronic apparatus configured as described 



above. In Fig. 24, a lap-top type personal computer (PC) 
1200 ready for multi-media, which is another example 
of an electronic apparatus, includes the display panel 
200 described above equipped within a top cover case 

5 1206, and further accommodates a CPU, a memory, a 
modem, etc. and is provided with a product body 1204 
having a keyboard 1202 Incorporated therein. 
[0140] Additionally, as shown in Fig. 25, In the case 
of a display panel 1 304 without the driving circuit 1 004 

10 or the display Information processing circuit 1 002, an IC 
1 324 including the driving circuit 1 004 or the display in- 
formation processing circuit 1 002 physically and electri- 
cally connects to a TCP(Tape Carrier Package) mount- 
ed on a polyimide tape 1322 via an anisotropic conduc- 

15 tlve film provided around a TFT array substrate 1 and is 
capable of being manufactured, sold, and used as a dis- 
play panel. 

[0141] Other than the electronic apparatus explained 
with reference to Figs. 24 and 25, an apparatus 

20 equipped with a television, a view finder type or a mon- 
itor direct-viewing type videotape recorder, a car navi- 
gation equipment, an electronic notebook, an electronic 
calculator, a word processor, an engineering worksta- 
tion (EWS), a portable telephone, a television tele- 

25 phone, a POS terminal, a touch panel are given as ex- 
amples of an electronic apparatus shown in Fig. 23. 
[0142] As explained above, according to the present 
embodiment, several kinds of an electronic apparatus, 
which can carry out high quality screen display without 

30 being badly affected by deterioration over time of a cur- 
rent driving type light-emitting device of such as an or- 
ganic EL device or a driving current of such as a current 
TFT over a long period of time, can be realized. 



[0143] A display apparatus according to the present 
invention can be used as a display apparatus provided 
with several kinds of current driving type light-emitting 
devices such as an organic EL device, an inorganic EL 
device, a light emitting polymer, an LED, and driving de- 
vice such as a TFT for driving those. Further, a pixel 
circuit according to the present Invention can be used 
for a display apparatus having therein several types of 
active matrix driving methods. Additionally, an electronic 
apparatus according to the present invention is config- 
ured using a pixel circuit and a display apparatus of this 
kind and is used for an electronic apparatus and so forth 
which performs high quality screen display over a long 
period of time. 
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55 1. A display apparatus (200a, 200b), comprising: 

a plurality of pixels (10), each pixel (10) com- 
prising a light-emitting device (224) and a driv- 
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ing device for controlling a driving current flow- 
ing to said pixel light-emitting device (224) ac- 
cording to a data signal; 
a power source unit (13, 13', 1 3", 205) for sup- 
plying power through a power conductor (133) 5 
to cause said driving current to flow to said pixel 6. 
light-emitting device (224) via said driving de- 
vice; and 

a signal conductor driving unit (12) for supply- 
ing said data signal to said driving device io 
through a signal conductor (132); 

characterized by 

a measuring unit (1 6,1 6', 1 6") for performing a 
measurement of at least one of a quantity of driving 15 
current flowing to a said pixel light-emitting device 
(224) and a quantity of light emitted by a said pixel 
light-emitting device (224); and 

a voltage adjusting unit (22a,22b,22c,209) for 
adjusting the voltage of at least one of the data sig- 20 
nal and the power supplied by the power source unit 
(13, 13', 13", 205) on the basis of a feedback signal 7. 
from the measuring unit (1 6,1 6',1 6"). 

2. A display apparatus (200a, 200b) according to 25 
claim 1 , 

wherein said driving device comprises a thin 
film transistor (223) having a gate to which said data 
signal is supplied, and a source and a drain be- 
tween which said driving current flows, a conduct- 30 
ance between said source and said drain being con- 
trolled by a gate voltage. 

8. 

3. A display apparatus (200a, 200b) according to 
claim 1 or claim 2, further comprising a controller 35 
(23) for controlling said voltage adjusting unit (22a, 
22b, 22c, 209) so as to adjust at least one of said 
voltages at a non-display period preceding a display 
period. 

40 

4. A display apparatus (200a, 200b) according to any 
one of claims 1 to 3, wherein 

the measuring unit (16, 16', 16") is a current 
measuring unit for measuring the quantity of driving 
current when a data signal of a predetermined volt- ^5 9. 
age is supplied to a said driving device; and 

the voltage adjusting unit (22a, 22b, 22c, 209) 
is adapted to adjust at least one of said voltages 
such that said measured current approaches a pre- 
determined reference current (l^^f). 50 

10 

5. A display apparatus (200a, 200b) according to any 
one of claims 1 to 3, wherein 

the measuring unit (16, 16', 16") is a light 
measuring unit for measuring the quantity of light 55 
emitted when a data signal of a predetermined volt- 
age is supplied to a said driving device; and 

the voltage adjusting unit (22a, 22b, 22c, 209) 



is adapted to adjust at least one of said voltages 
such that said measured quantity of emitted light 
approaches a predetermined reference quantity of 
emitted light (L^gf). 

A display apparatus (200a, 200b) according to any 
one of claims 1 to 3, further comprising a monitoring 
light-emitting device (17a, 19a) provided in a mon- 
itoring region (17, 19) and driven by current in the 
same manner as said pixel light-emitting devices 
(224), 

wherein said measurement of at least one of 
a quantity of driving current flowing to a said pixel 
light-emitting device (224) and a quantity of light 
emitted by a said pixel light-emitting device (224) is 
a measurement of at least one of a quantity of driv- 
ing current flowing to said monitoring light-emitting 
device (1 7a, 1 9a) and a quantity of light emitted by 
said monitoring light-emitting device (17a, 19a) re- 
spectively. 

A display apparatus (200a, 200b) according claim 
6, wherein 

the measuring unit (16, 16', 16") is a current 
measuring unit for measuring the quantity of driving 
current flowing to said monitoring light-emitting de- 
vice (1 7a, 19a); and 

the voltage adjusting unit (22a, 22b, 22c, 209) 
is adapted to adjust at least one of said voltages 
such that said measured current approaches a pre- 
determined reference current. 

A display apparatus (200a, 200b) according to 
claim 6, wherein 

the measuring unit (16, 16', 16") is a light 
measuring unit for measuring the quantity of light 
emitted by said monitoring light-emitting device 
(17a, 19a); and 

the voltage adjusting unit (22a, 22b, 22c, 209) 
is adapted to adjust at least one of said voltages 
such that said measured quantity of emitted light 
approaches a predetermined reference quantity of 
emitted light. 

A display apparatus (200a, 200b) according to any 
one of claims 6 to 8, 

wherein said pixel light-emitting devices (224) 
and said monitoring light-emitting device (1 7a, 1 9a) 
are formed on a common substrate (1). 

A display apparatus (200a, 200b) according to any 
one of claims 6 to 9, 

wherein said power source unit (13, 13', 13", 
205) provides power which supplies said driving 
current during a display period both to said pixel 
light-emitting devices (224) and said monitoring 
light-emitting device (17a, 19a). 
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11. A display apparatus (200a, 200b) according to any 
one of claims 1 to 3, wherein: 

the data signal supplied by the signal conductor 
to the driving device has a voltage correspond- 5 
ing to an image signal input from an image sig- 
nal source; and 

the voltage adjusting unit (22a, 22b, 22c, 209) 
is a correction circuit provided between the im- 
age signal source and the signal conductor io 
driving unit, for inputting the image signal to the 
signal conductor driving unit after correcting the 
image signal on the basis of a feedback signal 
from the measuring unit (16, 16', 16"). 

15 

12. A display apparatus (200a, 200b) according to 
claim 1 1 , further comprising a memory device (207) 
for storing at least one of the measured quantity of 
driving current and the measured quantity of emit- 
ted light, 20 

wherein said correction circuit corrects said 
image signal in accordance with at least one of said 
stored quantity of driving current and said stored 
quantity of emitted light. 

25 

13. A display apparatus (200a, 200b) according to 
claim 1 1 , said power conductor (31 0) is provided for 
each pixel column, and 

said measuring unit (16, 16', 16") measures 
said driving current 30 

said display apparatus (200a, 200b) further 
comprising a common line driving circuit (1 3') which 
includes: 



14. A display apparatus (200a, 200b) according to 
claim 1 1 , 

wherein said measuring unit (16, 16', 16") 50 
measures a quantity of emitted light, and further 
comprising: 

a light detecting line (1 04), provided for a col- 
umn of said pixels, for transmitting an electrical sig- 
nal indicative of said quantity of emitted light to said 55 
measuring unit (16, 16', 16"); and 

a lightdetecting line driving circuit (204) which 
includes a shift register for sequentially outputting 



sequential pulses in accordance with said light de- 
tecting lines (1 04), and a transmission switch for se- 
quentially controlling conduction between said light 
detecting line (104) and said measuring unit (16, 
16', 16") in response to said sequential pulses at a 
non-display period. 

15. A display apparatus (200a, 200b) according to 
claim 11 , 

wherein said measuring unit (16, 16', 16") 
measures said quantity of emitted light through 
measurement of a photo-excited current of a sem- 
iconductor device. 

16. A display apparatus (200a, 200b) according to 
claim 15, wherein said semiconductor device com- 
prises a PIN diode (110). 

17. A display apparatus (200a, 200b) according to 
claim 15, wherein said semiconductor device com- 
prises a field effect transistor. 

18. A display apparatus (200a, 200b) according to 
claim 11 , 

wherein said measuring unit (16, 16', 16") 
measures at least one of said driving current and 
said quantity of emitted light for each pixel (1 0), and 

said correcting circuit corrects said image sig- 
nal for said each pixel (10). 

19. A display apparatus (200a, 200b) according to 
claim 11 , 

wherein said measuring unit (16, 16', 16") 
measures at least one of said driving current and 
said quantity of emitted light for each predetermined 
block having a number of pixels, and 

said correcting circuit corrects said image sig- 
nal for each said predetermined block. 

20. A display apparatus (200a, 200b) according to 
claim 11 , 

wherein said correcting circuit corrects said 
image signal by converting a signal level of said im- 
age signal from a specified signal level to another 
specified signal level. 

21. . A pixel circuit provided for each of a plurality of 
matrix pixels constituting a display region (15, 115) 
of a display apparatus (200a, 200b) having, at least, 
asignal conductor for supplying a datasignal to said 
pixel circuit and first and second feeder lines for 
supplying power to cause a driving current to flow 
to said pixel circuit, said pixel circuit comprising: 

a light-emitting device (224) connected be- 
tween said first and second feeder lines (213, 
215); and 

a thin film transistor (223) controlling said driv- 



a changeover switch (301) for switching said 35 
power conductor (310) to a power source unit 
side at a display period, and to a measuring unit 
side at a non-display period; 
a shift register (302) for sequentially outputting 
sequential pulses in accordance with said pow- 40 
ex conductor (31 0); and 
a transmission switch (303) for sequentially 
controlling conduction between said power 
conductor (310) and said measuring unit (16, 
16', 16") in response to said sequential pulses ^5 
at said non-display period. 
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ing current flowing through said light-emitting 
device via a source and a drain connected be- 
tween said first and second feeder lines (213, 
215) in series to said light-emitting device (224) 
in accordance with said data signal supplied to 
a gate as a voltage; 

characterized by 

a driving current compensation device for in- 
creasing said driving current according to at least 
one of a decrease in quantity of driving current and 
a decrease in a quantity of light emitted from said 
light-emitting device (224). 

22. A pixel circuit according to claim 21 , 

wherein said signal conductor includes a sig- 
nal line to be supplied with said data signal and a 
scanning line to be supplied with a scanning signal, 

said pixel circuit further comprising a further 
thin film transistor connected in such a manner that 
said data signal is supplied to a gate of said thin film 
transistor controlling said driving current flowing 
through said light emitting device (224) via a drain 
and a source when said scanning signal is supplied 
to a gate. 

23. A pixel circuit according to claim 21 , 

wherein said driving current compensation 
device controls a resistance between said first feed- 
er line (213) and said second feeder line (215) de- 
pending upon a relation between a voltage across 
said light-emitting device and a quantity of said driv- 
ing current. 

24. A pixel circuit according to claim 23, 

wherein an electric potential of said first feed- 
er line (213) is set to be higher than that of said sec- 
ond feeder line (215), and 

said driving current compensation device in- 
cludes a correction thin film transistor (231) of n- 
channel type having a gate connected to an elec- 
trode on said first feeder line side of said light-emit- 
ting device (224) and a source and a drain connect- 
ed between said light-emitting device (224) and 
said second feeder line (215) in series to said light- 
emitting device (224). 

25. A pixel circuit according to claim 23, 

wherein an electric potential of said first feed- 
er line (213) is set to be lower than that of said sec- 
ond feeder line (215), and 

said driving current compensation device in- 
cludes a correction thin film transistor of p-channel 
type having a gate connected to an electrode on 
said first feeder line side of said light-emitting device 
(224) and a source and a drain connected between 
said light-emitting device (224) and said second 
feeder line (215) in series to said light-emitting de- 



vice (224). 

26. A pixel circuit according to claim 23, 

wherein an electric potential of said first feed- 
5 er line (21 3) is set to be higher than that of said sec- 

ond feeder line (215), and 

said driving current compensation device in- 
cludes a correction thin film transistor (232) of p- 
channel type having a gate connected to an elec- 
10 trode on said second feeder line side of said light- 
emitting device (224) and a source and a drain con- 
nected between said light-emitting device (224) and 
said firstfeeder line (213) inseries to said light-emit- 
ting device (224). 

15 

27. A pixel circuit according to claim 23, 

wherein an electric potential of said first feed- 
er line (213) is set to be lower than that of said sec- 
ond feeder line (215), and 

20 said driving current compensation device in- 

cludes a correction thin film transistor of n-channel 
type having a gate connected to an electrode on 
said second feeder line side of said light-emitting 
device (224) and a source and a drain connected 

25 between said light-emitting device (224) and said 
first feeder line (213) in series to said light-emitting 
device (224). 

28. A pixel circuit according to claim 21, further com- 
30 prising a retention capacitor (222), connected to a 

gate of said thin film transistor, for retaining a gate 
voltage of said thin film transistor. 



29. A pixel circuit according to claim 28, 

35 wherein said driving current compensation 

device controls a resistance between either of said 
first or second feeder lines (213, 215) and said re- 
tention capacitor (222), depending on a relationship 
between a voltage across said light-emitting device 

40 (224) and a quantity of said driving current. 

30. A pixel circuit according to claim 29, 

wherein an electric potential of said first feed- 
er line (213) is set to be higher than that of said sec- 

45 ond feeder line (215), and 

said driving current compensation device in- 
cludes a correction thin film transistor (233) of the 
same channel type n or p as said thin film transistor 
controlling said driving current flowing through said 

50 light-emitting device (224), having agate connected 
to an electrode on said first feeder line side of said 
light-emitting device (224) and a source and a drain 
connected between said retention capacitor (222) 
and said first feeder line (213). 

55 

31. A pixel circuit according to claim 29, 

wherein an electric potential of said first feed- 
er line (213) is set to be lower than that of said sec- 



30 



59 



EP 0 923 067 B1 



60 



ond feeder line (215), and 

said driving current compensation device in- 
cludes a correction thin film transistor (233) of the 
same channel type n or p as said thin film transistor 
controlling said driving current flowing through said 5 
light-emitting device (224), having a gate connected 
to an electrode on said first feeder line side of said 
light-emitting device (224) and a source and a drain 
connected between said retention capacitor (222) 
and said first feeder line (213). io 

32. A pixel circuit according to claim 29, 

wherein an electric potential of said first feed- 
er line (213) is set to be higher than that of said sec- 
ond feeder line (215), and 15 

said driving current compensation device in- 
cludes a correction thin film transistor (234) of the 
opposite channel type n or p to that of said thin film 
transistor controlling said driving current flowing 
through said light-emitting device (224), having a 20 
gate connected to an electrode on said first feeder 
line side of said light-emitting device (224) and a 
source and a drain connected between said reten- 
tion capacitor (222) and said second feeder line 
(215). 25 

33. A pixel circuit according to claim 29, 

wherein an electric potential of said first feed- 
er line (213) is set to be lower than that of said sec- 
ond feeder line (215), and so 

said driving current compensation device in- 
cludes a correction thin film transistor (234) of the 
opposite channel type n or p to that of said thin film 
transistor controlling said driving current flowing 
through said light-emitting device (224), having a 35 
gate connected to an electrode on said first feeder 
line side of said light-emitting device (224) and a 
source and a drain connected between said reten- 
tion capacitor (222) and said second feeder line 
(215). 40 

34. A pixel circuit according to claim 21 , 

wherein said driving current compensation 
device controls a resistance between said first feed- 
er line (213) and said second feeder line (215), de- 45 
pending on a relationship between a voltage across 
said light-emitting device (224) and a quantity of 
said emitted light. 

35. A pixel circuit according to claim 28, 50 

wherein said driving current compensation 
device controls a resistance between either of said 
first or second feeder lines (213, 215) and said re- 
tention capacitor (222), depending on a relationship 
between a voltage across said light-emitting device 55 
(224) and a quantity of said emitted light. 

36. A pixel circuit according to claim 35, 



wherein an electric potential of said first feed- 
er line (213) is set to be higher than that of said sec- 
ond feeder line (215), 

said thin film transistor (223) is of p channel 
type, and 

said driving current compensation device in- 
cludes a correction thin film photodiode (241) con- 
nected between said retention capacitor (222) and 
said first feeder line (213). 

37. A pixel circuit according to claim 35, 

wherein an electric potential of said first feed- 
er line (213) is set to be higher than that of said sec- 
ond feeder line (215), 

said thin film transistor is of p channel type, 

and 

said driving current compensation device in- 
cludes a correction thin film transistor having a 
source and a drain connected between said reten- 
tion capacitor (222) and said first feeder line (213). 

38. A pixel circuit according to claim 35, 

wherein an electric potential of said first feed- 
er line (213) is set to be lower than that of said sec- 
ond feeder line (215), 

said thin film transistor is of n channel type, 

and 

said driving current compensation device in- 
cludes a correction thin film photodiode connected 
between said retention capacitor (222) and said first 
feeder line (213). 

39. A pixel circuit according to claim 35, 

wherein and electric potential of said first 
feeder line (21 3) is set to be lower than that of said 
second feeder line (215), 

said thin film transistor is of n channel type, 

and 

said driving current compensation device in- 
cludes a correction thin film transistor having a 
source and a drain connected between said reten- 
tion capacitor (222) and said first feeder line (213). 

40. A pixel circuit according to claim 35, 

wherein an electric potential of said first feed- 
er line (213) is set to be higher than that of said sec- 
ond feeder line (215), 

said thin film transistor (223) is of n channel 
type, and 

said driving current compensation device in- 
cludes a correction thin film photo-diode (242) con- 
nected between said retention capacitor (222) and 
said second feeder line (215). 

41. A pixel circuit according to claim 35, 

wherein an electric potential of said first feed- 
er line (213) is set to be higher than that of said sec- 
ond feeder line (215), 



31 



61 

said thin film transistor is of n cliannel type, 

and 

said driving current compensation device in- 
cludes a correction thin film transistor having a 
source and a drain connected between said reten- 5 
tion capacitor (222) and said second feeder line 
(215). 

42. A pixel circuit according to claim 35, 

wherein an electric potential of said first feed- io 
ex line (213) is set to be lower than that of said sec- 
ond feeder line (215), 

said thin film transistor is of p channel type, 

and 

said driving current compensation device in- 15 
eludes a correction thin film photo-diode connected 
between said retention capacitor (222) and said 
second feeder line (215). 

43. A pixel circuit according to claim 35, 20 

wherein an electric potential of said first feed- 
er line (213) is set to be lower than that of said sec- 
ond feeder line (215), 

said thin film transistor is of p channel type, 
and 25 

said driving current compensation device in- 
cludes a correction thin film transistor having a 
source and a drain connected between said reten- 
tion capacitor (222) and said second feeder line 
(215). 30 
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gekennzeichnet durch eine Messeinheit (16, 
1 6', 1 6") zur Durchfuhrung einer Messung einer 
Menge des zu der lichtemittierenden Pixelein- 
richtung (224) flieBenden Treiberstroms und/ 
Oder einer von der lichtemittierenden Pixelein- 
richtung (224) emittierten Lichtmenge; und 
eine Spannungseinstelleinheit (22a, 22b, 22c, 
209) zum Einstellen der Spannung des Daten- 
signals und/oder der von der Energiequellen- 
einheit (13, 13', 13", 205) zugefuhrten Energie 
auf der Basis eines Ruckkopplungssignals von 
der Messeinheit (16, 16', 16"). 

2. Anzeigevorrichtung (200a, 200b) nach Anspruch 1 , 
worin die Treibereinrichtung einen Dunnfilmtransi- 
stor (223) aufweist, mit einem Gate, dem das Da- 
tensignal zugefuhrt wird, einer Source und einem 
Drain, zwischen denen der Treiberstrom flieBt, wo- 
bei ein Leitwert zwischen der Source und dem Drain 
durch eine Gatespannung gesteuert wird. 

3. Anzeigevorrichtung (200a, 200b) nach Anspruch 1 
Oder Anspruch 2, die ferner einen Controller (23) 
zum Steuern/Regein der Spannungseinstelleinheit 
(22a, 22b, 22c, 209) aufweist, um in einer, einer An- 
zeigeperiode vorausgehenden Nichtanzeigeperi- 
ode zumindest eine der Spannungen einzustellen. 

4. Anzeigevorrichtung (200a, 200b) nach einem der 
Anspruche 1 bis 3, worin 

die Messeinheit (16, 16', 16") eine Strommessein- 
heit ist, um die Menge des Treiberstroms zu mes- 
sen, wenn ein Datensignal einer vorbestimmten 
Spannung der Treibereinrichtung zugefuhrt wird; 
und 

die Spannungseinstelleinheit (22a, 22b, 22c, 209) 
dazu ausgelegt ist, zumindest eine der Spannun- 
gen derart einzustellen, dass sich der gemessene 
Strom einem vorbestimmten Referenzstrom (Iref) 
annahert. 

5. Anzeigevorrichtung (200a, 200b) nach einem der 
Anspruche 1 bis 3, worin 

die Messeinheit (1 6, 1 6', 1 6") eine Lichtmesseinheit 
zum Messen der Lichtmenge ist, die emittiert wird, 
wenn ein Datensignal einer vorbestimmten Span- 
nung der Treibereinrichtung zugefuhrt wird; und 
die Spannungseinstelleinheit (22a, 22b, 22c, 209) 
dazu ausgelegt ist, zumindest eine der Spannun- 
gen derart einzustellen, dass sich die gemessene 
emittierte Lichtmenge einer vorbestimmten Refe- 
renzmenge des emittierten Lichts (Lref) annahert. 

6. Anzeigevorrichtung (200a, 200b) nach einem der 
Anspruche 1 bis 3, die ferner eine Lichtemissions- 
Uberwachungseinrichtung (17a, 19a) umfasst, die 
in einem Uberwachungsbereich (17, 19) vorgese- 
hen ist und durch Strom in der gleichen Weise wie 



44. A display apparatus comprising a plurality of pixel 
circuits as set forth in any one of claims 21 to 43 
provided for each of a plurality of matrix pixels. 

45. An electronic apparatus comprising a display appa- 
ratus according to any one of claims 1 to 20. 



Patentanspruche 40 

1. Anzeigevorrichtung (200a, 200b), umfassend: 

eine Vielzahl von Pixein (1 0), wobei jedes Pixel 
(10) eine lichtemittierende Einrichtung (224) ^5 
sowie eine Treibereinrichtung zum Steuern ei- 
nes zu der lichtemittierenden Pixeleinrichtung 
(224) flieBenden Treiberstroms gemaB einem 
Datensignal umfasst; 

eine Energiequelleneinheit (13, 13', 13", 205) 50 
zum Zufuhren von Energie durch einen Ener- 
gieleiter (133), um zu bewirken, dass der Trei- 
berstrom zu der lichtemittierenden Pixeleinrich- 
tung (224) uber die Treibereinrichtung flieBt; 
und 55 
eine Signalleiter-Treibereinheit (12) zum Zu- 
fuhren des Datensignals zu der Treibereinrich- 
tung durch einen Signalleiter (132); 
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die lichtemittierenden Pixeleinrichtungen (224) be- 
trieben wird; 

worin die IVIessung einer Treiberstrommenge, die 
zu der liclitemittierenden Pixeleinriclitung (224) 
flieBt, und/odereinerLiclitmenge, die von der liclite- 5 
mittierenden Pixeleinriclitung (224) emittiert wird, 
eine jeweilige Messung einer Treiberstrommenge, 
die zu der Lichtemissions-Uberwachungseinrich- 
tung (17a, 19a) flieBt, und/oder einer Lichtmenge, 
die von der Lichtemissions-Ubenwachungseinrich- io 
tung (17a, 19a) emittiert wird, ist. 

7. Anzeigevorrichtung (200a, 200b) nach Anspruch 6, 
worin 

die Messeinheit (16, 16', 16") eine Strommessein- 15 
heit zum Messen der Treiberstrommenge ist, die zu 
der Lichtemissions-Uberwachungseinrichtung 
(17a, 19a) flieBt; und 

die Spannungseinstelleinheit (22a, 22b, 22c, 209) 
dazu ausgelegt ist, zumindest eine der Spannun- 20 
gen derart einzustellen, dass sich der gemessene 
Strom einem vorbestimmten Referenzstrom anna- 
hert. 

8. Anzeigevorrichtung (200a, 200b) nach Anspruch 6, 25 
worin 

die Messeinheit (1 6, 1 6', 1 6") eine Lichtmesseinheit 
zum Messen der von der Lichtemissions-Uberwa- 
chungseinrichtung (17a, 19a) emittierten Lichtmen- 
ge ist; und 30 
die Spannungseinstelleinheit (22a, 22b, 22c, 209) 
dazu ausgelegt ist, zumindest eine der Spannun- 
gen derart einzustellen, dass sich die gemessene 
emittierte Lichtmenge einer vorbestimmten Refe- 
renzmenge von emittiertem Licht annahert. 35 

9. Anzeigevorrichtung (200a, 200b) nach einem der 
Anspruche 6 bis 8, 

worin die lichtemittierenden Pixeleinrichtungen 
(224) und die Lichtemissions-Uberwachungsein- 40 
richtung (17a, 19a) auf einem gemeinsamen Sub- 
strat (1) gebildet sind. 

10. Anzeigevorrichtung (200a, 200b) nach einem der 
Anspruche 6 bis 9, ^5 
worin die Energiequelleneinheit (13, 13', 13", 205) 
Energie liefert, die den Treiberstrom wahrend einer 
Anzeigeperiode sowohl den lichtemittierenden Pi- 
xeleinrichtungen (224) als auch der Lichtemissions- 
Uberwachungseinrichtung (17a, 19a)zufuhrt. 50 

11. Anzeigevorrichtung (200a, 200b) nach einem der 
Anspruche 1 bis 3, worin: 

das Datensignal, das von dem Signalleiter der 55 
Treibereinrichtung zugefuhrt wird, eine Span- 
nung hat, die einem von einer Bildsignalquelle 
eingegebenen Bildsignal entspricht; und 



die Spannungseinstelleinheit (22a, 22b, 22c, 
209) eine Korrekturschaltung ist, die zwischen 
der Bildsignalquelle und der Signalleiter-Trei- 
bereinheit vorgesehen ist, um das Bildsignal in 
die Signalleiter-Treibereinheit nach Korrektur 
des Bildsignals auf der Basis eines Ruckkopp- 
lungssignals von der Messeinheit (1 6, 1 6', 1 6") 
einzugeben. 

12. Anzeigevorrichtung (200a, 200b) nach Anspruch 
11, die ferner eine Speichereinrichtung (207) um- 
fasst, um die gemessene Treiberstrommenge und/ 
Oder die gemessene emittierte Lichtmenge zu spei- 
chern, worin die Korrekturschaltung das Bildsignal 
gemaB der gespeicherten Treiberstrommenge und/ 
Oder der gespeicherten emittierten Lichtmenge kor- 
rigiert. 

13. Anzeigevorrichtung (200a, 200b) nach Anspruch 
1 1 , worin der Energieleiter (31 0) fur jede Pixelspalte 
vorgesehen ist, und die Messeinheit (16, 16', 16") 
den Treiberstrom misst, 

wobei die Anzeigevorrichtung (200a, 200b) ferner 
eine gemeinsame Leitungstreiberschaltung (13') 
umfasst, welche enthalt: 

einen Umschalter (301) zum Umschalten des 
Energieleiters (31 0) zur Seite der Energiequel- 
leneinheit in einer Anzeigeperiode und zur Sei- 
te der Messeinheit in einer Nichtanzeigeperi- 
ode; 

ein Schieberegister (302) zum sequentiellen 
Ausgeben sequentieller Impulse gemaB dem 
Energieleiter (310); und 
einen Ubertragungsschalter (303) zum se- 
quentiellen Steuern des Leitzustands zwischen 
dem Energieleiter (310) und der Messeinheit 
(16, 16', 16") in Antwort auf die sequentiellen 
Impulse in der Nichtanzeigeperiode. 

14. Anzeigevorrichtung (200a, 200b) nach Anspruch 
11, 

worin die Messeinheit (16, 16', 16") eine emittierte 
Lichtmenge misst und ferner umfasst: 

eine Lichterfassungsleitung (104), die fur eine 
Spalte der Pixel vorgesehen ist, um ein die 
emittierte Lichtmenge anzeigendes elektri- 
sches Signal auf die Messeinheit (1 6, 1 6', 1 6") 
zu ubertragen; und 

eine Lichterfassungsleitung-Treiberschaltung 
(204), die ein Schieberegister enthalt, um se- 
quentiell sequentielle Impulse gemaB den 
Lichterfassungsleitungen (104) auszugeben, 
sowie einen Ubertragungsschalter zum se- 
quentiellen Steuern des Leitzustands zwischen 
der Lichterfassungsleitung (104) und der Mes- 
seinheit (1 6, 1 6', 1 6") in Antwort auf die sequen- 
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tiellen Impulse in der Nichtanzeigeperiode. 

15. Anzeigevorrichtung (200a, 200b) nach Anspruch 
11, 

worin die Messeinheit (16, 16', 16") die emittierte 5 
Lichtmenge durch die Messung eines fotoerregten 
Stroms einer Halbleitervorrichtung misst. 

16. Anzeigevorrichtung (200a, 200b) nach Anspruch 

15, 10 
worin die Halbleitervorrichtung (200a, 200b) eine 
PIN-Diode (110) umfasst. 

17. Anzeigevorrichtung (200a, 200b) nach Anspruch 

15, 15 
worin die Halbleitervorrichtung (200a, 200b) einen 
Feldeffekttransistor umfasst. 

18. Anzeigevorrichtung (200a, 200b) nach Anspruch 

11, 20 
worin die Messeinheit (16, 16', 16") den Treiber- 
strom und/oder die fur jedes Pixel (10) emittierte 
Lichtmenge misst; und 

die Korrekturschaltung das Bildsignal fur jedes Pi- 
xel (10) korrigiert. 25 

19. Anzeigevorrichtung (200a, 200b) nach Anspruch 
11, 

worin die Messeinheit (16, 16', 16") den Treiber- 
strom und/oder die fur jeden, eine Anzahl von Pi- 30 
xein aufweisenden vorbestimmten Block emittierte 
Lichtmenge misst, und 

die Korrekturschaltung das Bildsignal fur jeden vor- 
bestimmten Block korrigiert. 

35 

20. Anzeigevorrichtung (200a, 200b) nach Anspruch 
11, 

worin die Korrekturschaltung das Bildsignal korri- 
giert, indem sie einen Signalpegel des Bildsignals 
von einem bestimmten Signalpegel auf einen ande- 40 
ren bestimmten Signalpegel korrigiert. 

21 . Pixelschaltung, die fur jedes einer Vielzahl von Ma- 
trixpixeln vorgesehen ist, die einen Anzeigebereich 
(15, 115) einer Anzeigevorrichtung (200a, 200b) ^5 
darstellen, die zumindest einen Signalleiter zum 
Zufuhren eines Datensignals zu der Pixelschaltung 
sowie erste und zweite Speiseleitungen zum Zufuh- 
ren von Energie aufweist, um zu bewirken, dass ein 
Treiberstrom zu der Pixelschaltung flieBt, wobei die 50 
Pixelschaltung umfasst: 
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zwischen den ersten und zweiten Speiseleitun- 
gen (213, 215) in Serie angeschlossen sind, zu 
der lichtemittierenden Einrichtung (224) flie3t, 
gemaB dem Datensignal, das einem Gate als 
Spannung zugefuhrt wird, steuert; 

gekennzeichnet durch eine Treiberstrom-Kom- 
pensationseinrichtung zum Erhohen des Treiber- 
stroms gemaB einer Abnahme der Treiberstrom- 
menge und/oder einer Abnahme der von der lichte- 
mittierenden Einrichtung (224) emittierten Licht- 
menge. 

22. Pixelschaltung nach Anspruch 21, 

worin der Signalleiter eine mit dem Datensignal zu 
versorgende Signalleitung sowie eine mit einem 
Abtastsignal zu versorgende Abtastleitung enthalt, 
wobei die Pixelschaltung ferner einen weiteren 
Dunnfilmtransistor umfasst, der derart angeschlos- 
sen ist, dass das Datensignal einem Gate des 
Dunnfilmtransistors, der den durch die lichtemittie- 
rende Einrichtung (224) flieBenden Treiberstrom 
steuert, uber einen Drain und eine Source zufuhrt, 
wenn das Abtastsignal einem Gate zugefuhrt wird. 

23. Pixelschaltung nach Anspruch 21, 

worin die Treiberstrom-Kompensationseinrichtung 
einen Widerstand zwischen der ersten Speiselei- 
tung (213) und der zweiten Speiseleitung (215) in 
Abhangigkeit von einer Beziehung zwischen einer 
Spannung uber der lichtemittierenden Einrichtung 
und einer Menge des Treiberstroms steuert. 

24. Pixelschaltung nach Anspruch 23, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) hoher gelegt ist als das der zweiten 
Speiseleitung (215), und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor (231) vom n-Kanaltyp 
enthalt, mit einem Gate, das mit einer Elektrode an 
der Seite der ersten Speiseleitung der lichtemittie- 
renden Einrichtung (224) verbunden ist, und einer 
Source und einem Drain, die zwischen der lichte- 
mittierenden Einrichtung (224) und der zweiten 
Speiseleitung (215) in Serie zu der lichtemittieren- 
den Einrichtung (224) angeschlossen sind. 

25. Pixelschaltung nach Anspruch 23, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) niedriger gelegt ist als das der zweiten 
Speiseleitung (215); und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor vom p-Kanaltyp ent- 
halt, mit einem Gate, das mit einer Elektrode an der 
Seite der ersten Speiseleitung der lichtemittieren- 
den Einrichtung (224) verbunden ist, und einer 
Source und einem Drain, die zwischen der lichte- 
mittierenden Einrichtung (224) und der zweiten 



eine lichtemittierende Einrichtung (224), die 
zwischen den ersten und zweiten Speiseleitun- 
gen (213, 215) angeschlossen ist; und 55 
einen Dunnfilmtransistor (223), der den Trei- 
berstrom, der durch die lichtemittierende Ein- 
richtung uber eine Source und einen Drain, die 
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Speiseleitung (215) in Serie zu der lichtemittieren- 
den Einrichtung (224) angeschlossen sind. 

26. Pixelschaltung nach Anspruch 23, 

worin ein elektrisches Potential der ersten Speise- 5 
leitung (213) liolier gelegt ist als das der zweiten 
Speiseleitung (215), und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor (232) vom p-Kanaltyp 
enthalt, mit einem Gate, das mit einer Elektrode an io 
der Seite der zweiten Speiseleitung der lichtemittie- 
renden Einrichtung (224) verbunden ist, und einer 
Source und einem Drain, die zwischen der lichte- 
mittierenden Einrichtung (224) und der ersten Spei- 
seleitung (213) in Serie zu der lichtemittierenden 15 
Einrichtung (224) angeschlossen sind. 

27. Pixelschaltung nach Anspruch 23, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) niedriger gelegt ist als das der zweiten 20 
Speiseleitung (215), und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor vom n-Kanaltyp ent- 
halt, mit einem Gate, das mit einer Elektrode an der 
Seite der zweiten Speiseleitung der lichtemittieren- 25 
den Einrichtrung (224) verbunden ist, und einer 
Source und einem Drain, die zwischen der lichte- 
mittierenden Einrichtung (224) und der ersten Spei- 
seleitung (213) in Serie zu der lichtemittierenden 
Einrichtung angeschlossen sind. 30 

28. Pixelschaltung nach Anspruch 21 , die ferner einen 
Ruckhaltekondensator (222) umfasst, der mit ei- 
nem Gate des Dunnfilmtransistors verbunden ist, 

um eine Gatespannung des Dunnfilmtransistors zu- 35 
ruckzuhalten. 

29. Pixelschaltung nach Anspruch 28, 

worin die Treiberstrom-Kompensationseinrichtung 
einen Widerstand zwischen einer der ersten oder 40 
zweiten Speiseleitungen (21 3, 215) und dem Ruck- 
haltekondensator (222) in Abhangigkeit von einer 
Beziehung zwischen der Spannung uber der lichte- 
mittierenden Einrichtung (224) und einer Menge 
des Treiberstroms steuert. ^5 

30. Pixelschaltung nach Anspruch 29, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) hoher gelegt ist als das der zweiten 
Speiseleitung (215) und 50 
die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor (233) des gleichen n- 
oder p-Kanaltyps wie der Dunnfilmtransistor, der 
den durch die lichtemittierende Einrichtung flieBen- 
den Treiberstrom steuert, enthalt, mit einem Gate, 55 
das mit einer Elektrode an der Seite der ersten 
Speiseleitung der lichtemittierende Einrichtung 
(224) verbunden ist, sowie einer Source und einem 



Drain, die zwischen dem Ruckhaltekondensator 
(222) und der ersten Speiseleitung (213) ange- 
schlossen sind. 

31. Pixelschaltung nach Anspruch 29, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) niedriger gelegt ist als das der zweiten 
Speiseleitung (215) und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor (233) des gleichen n- 
oder p-Kanaltyps wie der Dunnfilmtransistor, der 
den durch die lichtemittierende Einrichtung flieRen- 
den Treiberstrom steuert, enthalt, mit einem Gate, 
das mit einer Elektrode an der Seite der ersten 
Speiseleitung der lichtemittierende Einrichtung 
(224) verbunden ist, sowie einer Source und einem 
Drain, die zwischen dem Ruckhaltekondensator 
(222) und der ersten Speiseleitung (213) ange- 
schlossen sind. 

32. Pixelschaltung nach Anspruch 29, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) hoher gelegt ist als das der zweiten 
Speiseleitung (215), und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor (234) vom entgegen- 
gesetzten n- oder p-Kanaltyp zu dem des Dunnfilm- 
transistors, der den durch die lichtemittierende Ein- 
richtung flieBenden Treiberstrom steuert, enthalt, 
mit einem Gate, das mit einer Elektrode an der Seite 
der ersten Speiseleitung der lichtemittierenden Ein- 
richtung (224) verbunden ist, und einer Source und 
einem Drain, die zwischen dem Ruckhaltekonden- 
sator (222) und der zweiten Speiseleitung (215) an- 
geschlossen sind. 

33. Pixelschaltung nach Anspruch 29, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) niedriger gelegt ist als das der zweiten 
Speiseleitung (215), und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor (234) vom entgegen- 
gesetzten n- oder p-Kanaltyp zu dem des Dunnfilm- 
transistors, der den durch die lichtemittierende Ein- 
richtung (224) flieBenden Treiberstrom steuert, ent- 
halt, mit einem Gate, das mit einer Elektrode an der 
Seite der ersten Speiseleitung der lichtemittieren- 
den Einrichtung (224) verbunden ist, und einer 
Source und einem Drain, die zwischen dem Ruck- 
haltekondensator (222) und der zweiten Speiselei- 
tung (215) angeschlossen sind. 

34. Pixelschaltung nach Anspruch 21, 

worin die Treiberstrom-Kompensationseinrichtung 
einen Widerstand zwischen der ersten Speiselei- 
tung (213) und der zweiten Speiseleitung (215) in 
Abhangigkeit von einer Beziehung zwischen einer 
Spannung uber der lichtemittierenden Einrichtung 
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und einer Menge des emittierten Lichts steuert. 

35. Pixelschaltung nach Anspruch 28, 

worin die Treiberstrom-Kompensationseinrichtung 
einen Widerstand zwischen einer der ersten oder 5 
zweiten Speiseleitungen (21 3, 215) und dem Ruck- 
lialtekondensator (222) in Abliangigkeit von einer 
Bezieliung zwisclien einer Spannung uber der licli- 
temittierenden Einriclitung und einer IVIenge des 
emittierten Liclits steuert. io 

36. Pixelsclialtung nach Ansprucli 35, 

worin ein elektrisclies Potential der ersten Speise- 
leitung (213) liolier gelegt ist als das der zweiten 
Speiseleitung (215), 15 
wobei der Dunnfilmtransistor (223) vom p-Kanaltyp 
ist, und 

die Treiberstrom-Kompensationseinriclitung eine 
Korrektur-Dunnfilmfotodiode (241) entlialt, die zwi- 
sclien dem Ruckhaltekondensator (222) und der er- 20 
sten Speiseleitung (213) angeschlossen ist. 

37. Pixelschaltung nach Anspruch 35, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) hoher gelegt ist als das der zweiten 25 
Speiseleitung (215), 

wobei der Dunnfilmtransistor vom p-Kanaltyp ist, 
und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor mit einer Source und 30 
einem Drain enthalt, die zwischen dem Ruckhalte- 
kondensator (222) und der ersten Speiseleitung 
(213) angeschlossen sind. 

38. Pixelschaltung nach Anspruch 35, 35 
worin ein elektrisches Potential der ersten Speise- 
leitung (213) niedriger gelegt ist als das der zweiten 
Speiseleitung (215), 

wobei der Dunnfilmtransistor vom n-Kanaltyp ist, 
und 40 
die Treiberstrom-Kompensationseinrichtung eine 
Korrektur-Dunnfilmfotodiode enthalt, die zwischen 
dem Ruckhaltekondensator (222) und der ersten 
Speiseleitung (213) angeschlossen ist. 

45 

39. Pixelschaltung nach Anspruch 35, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) niedriger gelegt ist als das der zweiten 
Speiseleitung (215), 

wobei der Dunnfilmtransistor vom n-Kanaltyp ist, 50 
und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor mit einer Source und 
einem Drain enthalt, die zwischen dem Ruckhalte- 
kondensator (222) und der ersten Speiseleitung 55 
(213) angeschlossen sind. 

40. Pixelschaltung nach Anspruch 35, 
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worin ein elektrisches Potential der ersten Speise- 
leitung (213) hoher gelegt ist als das der zweiten 
Speiseleitung (215), 

wobei der Dunnfilmtransistor (223) vom n-Kanaltyp 
ist, und 

die Treiberstrom-Kompensationseinrichtung eine 
Korrektur-Dunnfilmfotodiode (242) enthalt, die zwi- 
schen dem Ruckhaltekondensator (222) und der 
zweiten Speiseleitung (215) angeschlossen ist. 

41. Pixelschaltung nach Anspruch 35, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) hoher gelegt ist als das der zweiten 
Speiseleitung (215), 

wobei der Dunnfilmtransistor vom n-Kanaltyp ist, 
und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor mit einer Source und 
einem Drain enthalt, die zwischen dem Ruckhalte- 
kondensator (222) und der zweiten Speiseleitung 
(215) angeschlossen sind. 

42. Pixelschaltung nach Anspruch 35, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) niedriger gelegt ist als das der zweiten 
Speiseleitung (215), 

wobei der Dunnfilmtransistor vom p-Kanaltyp ist, 
und 

die Treiberstrom-Kompensationseinrichtung eine 
Korrektur-Dunnfilmfotodiode enthalt, die zwischen 
dem Ruckhaltekondensator (222) und der zweiten 
Speiseleitung (215) angeschlossen ist. 

43. Pixelschaltung nach Anspruch 35, 

worin ein elektrisches Potential der ersten Speise- 
leitung (213) niedriger gelegt ist als das der zweiten 
Speiseleitung (215), 

wobei der Dunnfilmtransistor (223) vom p-Kanaltyp 
ist und 

die Treiberstrom-Kompensationseinrichtung einen 
Korrektur-Dunnfilmtransistor mit einer Source und 
einem Drain enthalt, die zwischen dem Ruckhalte- 
kondensator (222) und der zweiten Speiseleitung 
(215) angeschlossen sind. 

44. Anzeigevorrichtung mit einer Vielzahl von Pixel- 
schaltungen nach einem der Anspruche 21 bis 43, 
die fur jedes einer Vielzahl von Matrixpixein vorge- 
sehen sind. 

45. Elektronische Vorrichtung, die eine Anzeigevorrich- 
tung nach einem der Anspruche 1 bis 20 umfasst. 



Revendications 

1. Afficheur (200a, 200b), comprenant : 
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une pluralite de pixels (10), chaque pixel (10) 
comprenant un dispositif emetteur de lumiere 
(224) et un dispositif de commande pour com- 
mander un courant d'attaque passant dans le- 
dit dispositif emetteur de lumiere de pixel (224) 5 
selon un signal de donnees ; 
une unite de source d'alimentation (1 3, 1 3', 1 3", 
205) pour fournir de I'energie a travers un con- 
ducteur d'energie (133) pour faire passer ledit 
courant d'attaque dans ledit dispositif emetteur io 
de lumiere de pixel (224) par I'lntermediaire du 
dispositif de commande ; et 
une unite de pilotage de conducteur de signaux 
(12) pour fournir ledit signal de donnees audit 
dispositif de commande a travers un conduc- 15 
teur de signaux (132); 

caracterise par une unite de mesure (1 6, 1 6', 
1 6") destinee a realiser une mesure d'au moins une 
quantite du courant d'attaque passant dans un dis- 20 
positif emetteur de lumiere de pixel (224) et d'une 
quantite de lumiere emise par un dispositif emetteur 
de lumiere de pixel (224) ; et 

une unite de reglage de tension (22a, 22b, 
22c, 209) destinee a regler la tension d'au moins un 25 
parmi le signal de donnees et I'energie fournie par 
I'unite de source d'alimentation (13, 13', 13", 205) 
sur la base d'un signal de reaction provenant de 
I'unite de mesure (16, 16', 16"). 

30 

2. Afficheur (200a, 200b) selon la revendication 1 , 

dans lequel ledit dispositif de commande 
comprend un transistor a film mince (223) presen- 
tant une porte vers laquelle ledit signal de donnees 
est fourni, et une source et un drain entre lesquels 35 
ledit courant d'attaque circule, une conductance en- 
tre ladite source et ledit drain etant commandee par 
une tension de porte. 

3. Afficheur (200a, 200b) selon la revendication 1 ou 40 
la revendication 2, comprenant en outre un contro- 
leur (23) destine a controler ladite unite de reglage 

de tension (22a, 22b, 22c, 209) de maniere a regler 
au moins une desdites tensions a une periode de 
non-affichage precedent une periode d'affichage. ^5 

4. Afficheur (200a, 200b) selon I'une quelconque des 
revendications 1 a 3, dans lequel I'unite de mesure 
(16, 16', 16") est une unite de mesure de courant 
pour mesurer la quantite de courant d'attaque lors- 50 
qu'un signal de donnees d'une tension predetermi- 
nee est fourni audit dispositif de commande ; et 

I'unite de reglage de tension (22a, 22b, 22c, 
209) est adaptee pour regler au moins une desdites 
tensions de telle sorte que ledit courant mesure ap- 55 
proche un courant de reference predetermine (Iref). 

5. Afficheur (200a, 200b) selon I'une quelconque des 



revendications 1 a 3, dans lequel 

I'unite de mesure (16, 16', 16") est une unite 
de mesure de lumiere pour mesurer la quantite de 
lumiere emise lorsqu'un signal de donnees d'une 
tension predeterminee est fourni audit dispositif de 
commande ; et 

I'unite de reglage de tension (22a, 22b, 22c, 
209) est adaptee pour regler au moins une desdites 
tensions de telle sorte que ladite quantite mesuree 
de lumiere emise approche une quantite de refe- 
rence predeterminee de lumiere emise (Lref). 

6. Afficheur (200a, 200b) selon I'une quelconque des 
revendications 1 a 3, comprenant en outre un dis- 
positif emetteur de lumiere de commande (17a, 
19a) fourni dans une zone de commande (17, 19) 
et commande par le courant de la meme maniere 
que lesdits dispositifs emetteur de lumiere de pixel 
(224), 

dans lequel ladite mesure d'au moins une 
quantite de courant d'attaque passant dans un dis- 
positif emetteur de lumiere de pixel (224) et d'une 
quantite de lumiere emise par un dispositif emetteur 
de lumiere de pixel (224) est une mesure d'au moins 
une quantite de courant d'attaque passant dans le- 
dit dispositif emetteur de lumiere de commande 
(17a, 19a) et d'une quantite de lumiere emise par 
ledit dispositif emetteur de lumiere de commande 
(17a, 19a) respectivement. 

7. Afficheur (200a, 200b) selon la revendication 6, 
dans lequel 

I'unite de mesure (16, 16', 16") est une unite 
de mesure de courant pour mesurer la quantite de 
courant d'attaque passant dans ledit dispositif 
emetteur de lumiere de commande (1 7a, 1 9a) ; et 

I'unite de reglage de tension (22a, 22b, 22c, 
209) est adaptee pour regler au moins une desdites 
tensions de telle sorte que ledit courant mesure ap- 
proche un courant de reference predetermine. 

8. Afficheur (200a, 200b) selon la revendication 6, 
dans lequel 

I'unite de mesure (16, 16', 16") est une unite 
de mesure de lumiere pour mesurer la quantite de 
lumiere emise par ledit dispositif emetteur de lumie- 
re de commande (17a, 19a) ; et 

I'unite de reglage de tension (22a, 22b, 22c, 
209) est adaptee pour regler au moins une desdites 
tensions de telle sorte que la quantite mesuree de 
lumiere emise approche une quantite de reference 
predeterminee de lumiere emise. 

9. Afficheur (200a, 200b) selon I'une quelconque des 
revendications 6 a 8, 

dans lequel lesdits dispositifs emetteurs de lu- 
miere de pixel (224) et ledit dispositif emetteur de 
lumiere de commande (17a, 19a) sont formes sur 
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un substrat commun (1). 

10. Afficheur (200a, 200b) selon Tune quelconque des 
revendications 6 a 9, 

dans lequel ladite unite de source d'alimenta- 5 
tion (13, 13', 13", 205) fournit de I'energie qui ali- 
mente en dit courant d'attaque pendant une periode 
d'affichage a la fois lesdits dispositifs emetteurs de 
lumiere de pixel (224) et ledit dispositif emetteur de 
lumiere de commande (17a, 19a). 

11. Afficlieur (200a, 200b) selon Tune quelconque des 
revendications 1 a 3, dans lequel : 



12. Afficheur (200a, 200b) selon la revendication 11, 
comprenant en outre un dispositif de memoire (207) 30 
pour stocker au moins une des quantites mesurees 

de courant d'attaque et de la quantite mesuree de 
lumiere emise, 

dans lequel ledit circuit de correction corrige 
ledit signal d'image selon au moins une desdites 35 
quantites stockees de courant d'attaque et de lu- 
miere emise. 

13. Afficheur (200a, 200b) selon la revendication 11 , le- 
dit conducteurd'energie (310) etantfourni pourcha- 40 
que colonne de pixels, et 

ladite unite de mesure (1 6, 1 6', 1 6") mesurant 
ledit courant d'attaque 

ledit afficheur (200a, 200b) comprenant en 
outre un circuit de commande de ligne commune ^5 
(13') qui comprend : 



unite de mesure (16, 16', 16") en reponse aux 
dites impulsions sequentielles pendant ladite 
periode de non-affichage. 

14. Afficheur (200a, 200b) selon la revendication 11, 

dans lequel ladite unite de mesure (16, 16', 
1 6") mesure une quantite de lumiere emise, et com- 
prend en outre : 

une ligne de detection de lumiere (1 04), fournie 
pour une colonne desdits pixels, pourtransmet- 
tre un signal electrique indiquant ladite quantite 
de lumiere emise vers ladite unite de mesure 
(16, 16', 16") ; et 

un circuit de commande de ligne detection de 
lumiere (204) qui comprend un registre a deca- 
lage pour emettre sequentiellement des impul- 
sions sequentielles selon lesdites lignes de de- 
tection de lumiere (1 04), et un commutateur de 
transmission pour commander sequentielle- 
ment la conduction entre ladite ligne de detec- 
tion de lumiere (104) et ladite unite de mesure 
(16, 16', 16") en reponse aux dites impulsions 
sequentielles pendant une periode de non-affi- 
chage. 

15. Afficheur (200a, 200b) selon la revendication 11, 

dans lequel ladite unite de mesure (16, 16', 
1 6") mesure ladite quantite de lumiere emise par la 
mesure d'un courant photo-excite d'un dispositif a 
semi-conducteur. 

16. Afficheur (200a, 220b) selon la revendication 15, 
dans lequel ledit dispositif a semi-conducteur com- 
prend une diode PIN (110). 

17. Afficheur (200a, 200b) selon la revendication 15, 
dans lequel ledit dispositif a semi-conducteur com- 
prend un transistor a effet de champs. 

18. Afficheur (200a, 200b) selon la revendication 11, 

dans lequel ladite unite de mesure (16, 16', 
1 6") mesure au moins un desdits courants d'attaque 
et de ladite quantite de lumiere emise pour chaque 
pixel (10) ; et 

ledit circuit de correction corrige ledit signal 
d'image pour chaque dit pixel (1 0). 

19. Afficheur (200a, 200b) selon la revendication 11, 

dans lequel ladite unite de mesure (16, 16', 
1 6") mesure au moins un desdits courants d'attaque 
et de ladite quantite de lumiere emise pour chaque 
bloc predetermine presentant un nombre de pixels, 
et 

ledit circuit de correction corrige ledit signal 
d'image pour chaque dit bloc predetermine. 

20. Afficheur (200a, 200b) selon la revendication 11, 



un commutateur (301) pour commuter ledit 
conducteur d'energie (31 0) a un cote de I'unite 
de source d'alimentation pendant une periode 50 
d'affichage, et a un cote de I'unite de mesure 
pendant une periode de non-affichage ; 
un registre a decalage (302) pour emettre se- 
quentiellement des impulsions sequentielles 
selon ledit conducteur d'energie (310) ; et 55 
un commutateur de transmission (303) pour 
commander sequentiellement la conduction 
entre ledit conducteurd'energie (310) et ladite 



10 



le signal de donnees fourni par le conducteur 15 
de signaux vers le dispositif de commande pre- 
sente une tension correspondant a une entree 
de signal d'image depuis une source de signal 
d'image ; et 

I'unite de reglage de tension (22a, 22b, 22c, 20 
209) est un circuit de correction fourni entre la 
source de signal d'image et I'unite de pilotage 
de conducteur de signaux, pour entrer le signal 
d'image dans I'unite de pilotage de conducteur 
de signaux apres la correction du signal d'ima- 25 
ge sur la base d'un signal de reaction provenant 
de I'unite de mesure (1 6, 1 6', 1 6"). 
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dans lequel ledit circuit de correction corrige 
ledit signal d'image en convertissant un niveau de 
signal dudit signal d'image depuis un niveau de si- 
gnal specifie vers un autre niveau de signal specifie. 

21 . Circuit de pixels fourni pour chacune d'une pluralite 
de pixels matriciels constituant une zone d'afficha- 
ge (1 5, 11 5) d'un afficheur (200a, 200b) presentant, 
au moins, un conducteur de signaux pour fournir un 
signal de donnees audit circuit de pixels et a des 
premiere et seconde lignes d'alimentation pour 
fournir de I'energie afin de faire passer un courant 
d'attaque dans ledit circuit de pixels, ledit circuit de 
pixels comprenant : 

un dispositif emetteur de lumiere (224) relie en- 
tre lesdites premiere et seconde lignes d'ali- 
mentation (213, 215) ; et 
un transistor a film mince (223) commandant 
ledit courant d'attaque passant a travers ledit 
dispositif emetteur de lumiere par I'intermediai- 
re d'une source et d'un drain relies entre lesdi- 
tes premiere et seconde lignes d'alimentation 
(213, 215) en serie audit dispositif emetteur de 
lumiere (224) conformement audit signal de 
donnees fourni auneporteen tantque tension ; 

caracterise par un dispositif de compensa- 
tion de courant d'attaque destine a augmenter ledit 
courant d'attaque selon au moins une baisse de 
quantite du courant d'attaque et une baisse de 
quantite de lumiere emise depuis ledit dispositif 
emetteur de lumiere (224). 

22. Circuit de pixels selon la revendication 21 , 

dans lequel ledit conducteur de signaux com- 
prend une ligne de signaux devant etre fournis avec 
ledit signal de donnees et une ligne de balayage 
devant etre fournie avec un signal de balayage, 

ledit circuit de pixels comprenant en outre un 
transistor a film mince supplementaire relie de telle 
sorte que ledit signal de donnees est fourni a une 
porte dudit transistor a film mince commandant ledit 
courant d'attaque passant a travers ledit dispositif 
emetteur de lumiere (224) par I'intermediaire d'un 
drain et d'une source lorsque ledit signal de balaya- 
ge est fourni a une porte. 

23. Circuit de pixels selon la revendication 21 , 

dans lequel ledit dispositif de compensation 
de courant d'attaque commande une resistance en- 
tre ladite premiere ligne d'alimentation (213) et la- 
dite seconde ligne d'alimentation (215) dependant 
de la relation entre une tension a travers ledit dis- 
positif emetteur de lumiere et une quantite dudit 
courant d'attaque. 

24. Circuit de pixels selon la revendication 23, 



dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre superieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; et 

5 ledit dispositif de compensation de courant 

d'attaque comprend un transistor de correction a 
film mince (231) du type a canal n presentant une 
porte reliee a une electrode sur le cote de ladite pre- 
miere ligne d'alimentation dudit dispositif emetteur 

10 de lumiere (224) et une source et un drain relies 
entre ledit dispositif emetteur de lumiere (224) et la- 
dite seconde ligne d'alimentation (215) en serie 
audit dispositif emetteur de lumiere (224). 

15 25. Circuit de pixels selon la revendication 23, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre inferieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; et 
20 ledit dispositif de compensation de courant 

d'attaque comprend un transistor de correction a 
film mince du type a canal p presentant une porte 
reliee a une electrode sur le cote de ladite premiere 
ligne d'alimentation dudit dispositif emetteur de lu- 
25 miere (224) et une source et un drain relies entre 
ledit dispositif emetteur de lumiere (224) et ladite 
seconde ligne d'alimentation (215) en serie audit 
dispositif emetteur de lumiere (224). 

30 26. Circuit de pixels selon la revendication 23, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre superieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; et 

35 ledit dispositif de compensation de courant 

d'attaque comprend un transistor de correction a 
film mince (232) du type a canal p presentant une 
porte reliee a une electrode sur le cote de ladite se- 
conde ligne d'alimentation dudit dispositif emetteur 

40 de lumiere (224) et une source et un drain relies 
entre ledit dispositif emetteur de lumiere (224) et la- 
dite premiere ligne d'alimentation (213) en serie 
audit dispositif emetteur de lumiere (224). 



45 27. Circuit de pixels selon la revendication 23, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre inferieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; et 

50 ledit dispositif de compensation de courant 

d'attaque comprend un transistor de correction a 
film mince du type a canal n presentant une porte 
reliee a une electrode sur le cote de ladite seconde 
ligne d'alimentation dudit dispositif emetteur de lu- 

55 miere (224) et une source et un drain relies entre 
ledit dispositif emetteur de lumiere (224) et ladite 
premiere ligne d'alimentation (213) en serie audit 
dispositif emetteur de lumiere (224). 
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28. Circuit de pixels selon la revendication 21 , compre- 
nant en outre un condensateur de retention (222) 
relie a une porte dudit transistor a film mince, pour 
la retention d'une tension de porte dudit transistor 

a film mince. 5 

29. Circuit de pixels selon la revendication 28, dans le- 
quel ledit dispositif de compensation de courant 
d'attaque commande une resistance entre soit ladi- 

te premiere, soit ladite seconde ligne d'alimentation io 
(213,215) et ledit condensateur de retention (222), 
dependant d'une relation entre une tension a tra- 
vers ledit dispositif emetteur de lumiere (224) et une 
quantite dudit courant d'attaque. 

15 

30. Circuit de pixels selon la revendication 29, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre superieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; et 20 

ledit dispositif de compensation de courant 
d'attaque comprend un transistor de correction a 
film mince (233) du meme type de canal n ou p que 
ledit transistor a film mince commandant ledit cou- 
rant d'attaque passant a travers ledit dispositif 25 
emetteur de lumiere (224), presentant une porte re- 
liee a une electrode sur le cote de ladite premiere 
ligne d'alimentation dudit dispositif emetteur de lu- 
miere (224) et une source et un drain relies entre 
ledit condensateur de retention (222) et ladite pre- 30 
miere ligne d'alimentation (213). 

31. Circuit de pixels selon la revendication 29, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 35 
etre inferieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; et 

ledit dispositif de compensation de courant 
d'attaque comprend un transistor de correction a 
film mince (233) du meme type de canal n ou p que 40 
ledit transistor a film mince commandant ledit cou- 
rant d'attaque passant a travers ledit dispositif 
emetteur de lumiere (224), presentant une porte re- 
liee a une electrode sur le cote de ladite premiere 
ligne d'alimentation dudit dispositif emetteur de lu- ^5 
miere (224) et une source et un drain relies entre 
ledit condensateur de retention (222) et ladite pre- 
miere ligne d'alimentation (213). 

32. Circuit de pixels selon la revendication 29, 50 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre superieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; et 

ledit dispositif de compensation de courant 55 
d'attaque comprend un transistor de correction a 
film mince (234) du type de canal oppose n ou p a 
celui dudit transistor a film mince commandant ledit 



courant d'attaque passant a travers ledit dispositif 
emetteur de lumiere (224), presentant une porte re- 
liee a une electrode sur le cote de ladite premiere 
ligne d'alimentation dudit dispositif emetteur de lu- 
miere (224) et une source et un drain relies entre 
ledit condensateur de retention (222) et ladite se- 
conde ligne d'alimentation (215). 

33. Circuit de pixels selon la revendication 29, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre inferieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; et 

ledit dispositif de compensation de courant 
d'attaque comprend un transistor de correction a 
film mince (234) du type de canal oppose n ou p a 
celui dudit transistor a film mince commandant ledit 
courant d'attaque passant a travers ledit dispositif 
emetteur de lumiere (224), presentant une porte re- 
liee a une electrode sur le cote de ladite premiere 
ligne d'alimentation dudit dispositif emetteur de lu- 
miere (224) et une source et un drain relies entre 
ledit condensateur de retention (222) et ladite se- 
conde ligne d'alimentation (215). 

34. Circuit de pixels selon la revendication 21 , 

dans lequel ledit dispositif de compensation 
de courant d'attaque commande une resistance en- 
tre ladite premiere ligne d'alimentation (213) et la- 
dite seconde ligne d'alimentation (215), dependant 
d'une relation entre une tension a travers ledit dis- 
positif emetteur de lumiere (224) et une quantite de 
ladite lumiere emise. 

35. Circuit de pixels selon la revendication 28, 

dans lequel ledit dispositif de compensation 
de courant d'attaque commande une resistance en- 
tre soit ladite premiere, soit ladite seconde ligne 
d'alimentation (213, 215) et ledit condensateur de 
retention (222), dependant d'une relation entre une 
tension a travers ledit dispositif emetteur de lumiere 
(224) et une quantite de ladite lumiere emise. 

36. Circuit de pixels selon la revendication 35, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre superieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; 

ledit transistor a film mince (223) est du type 
a canal p, et 

ledit dispositif de compensation de courant 
d'attaque comprend une photodiode de correction 
a film mince (241) reliee entre ledit condensateur 
de retention (222) et ladite premiere ligne d'alimen- 
tation (213). 

37. Circuit de pixels selon la revendication 35, 

dans lequel un potentiel electrique de ladite 
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premiere ligne d'alimentation (213) est etabli pour 
etre superieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; 

ledit transistor a film mince est du type a canal 
p, et 5 

ledit dispositif de compensation de courant 
d'attaque comprend un transistor de correction a 
film mince presentant une source et un drain relies 
entre ledit condensateur de retention (222) et ladite 
premiere ligne d'alimentation (213). io 



38. Circuit de pixels selon la revendication 35, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre inferieur a celui de ladite seconde ligne d'ali- 15 
mentation (215) ; 

ledit transistor a film mince est du type a canal 

n, et 

ledit dispositif de compensation de courant 
d'attaque comprend une photodiode de correction 20 
a film mince reliee entre ledit condensateur de re- 
tention (222) et ladite premiere ligne d'alimentation 
(213). 

39. Circuit de pixels selon la revendication 35, 25 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre inferieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; 

ledit transistor a film mince (223) est du type 30 
a canal n, et 

ledit dispositif de compensation de courant 
d'attaque comprend un transistor de correction a 
film mince presentant une source et un drain relies 
entre ledit condensateur de retention (222) et ladite 35 
premiere ligne d'alimentation (213). 

40. Circuit de pixels selon la revendication 35, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 40 
etre superieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; 

ledit transistor a film mince (223) est du type 
a canal n, et 

ledit dispositif de compensation de courant ^5 
d'attaque comprend une photodiode de correction 
a film mince (242) reliee entre ledit condensateur 
de retention (222) et ladite seconde ligne d'alimen- 
tation (215). 

50 

41. Circuit de pixels selon la revendication 35, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre superieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; 55 

ledit transistor a film mince est du type a canal 

n, et 

ledit dispositif de compensation de courant 



d'attaque comprend un transistor de correction a 
film mince presentant une source et un drain relies 
entre ledit condensateur de retention (222) et ladite 
seconde ligne d'alimentation (215). 

42. Circuit de pixels selon la revendication 35, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre inferieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; 

ledit transistor a film mince est du type a canal 

p, et 

ledit dispositif de compensation de courant 
d'attaque comprend une photodiode de correction 
a film mince reliee entre ledit condensateur de re- 
tention (222) et ladite seconde ligne d'alimentation 
(215). 

43. Circuit de pixels selon la revendication 35, 

dans lequel un potentiel electrique de ladite 
premiere ligne d'alimentation (213) est etabli pour 
etre inferieur a celui de ladite seconde ligne d'ali- 
mentation (215) ; 

ledit transistor a film mince est du type a canal 

p, et 

ledit dispositif de compensation de courant 
d'attaque comprend un transistor de correction a 
film mince presentant une source et un drain relies 
entre ledit condensateur de retention (222) et ladite 
seconde ligne d'alimentation (215). 

44. Afficheur comprenant une pluralite de circuits de 
pixels tel qu'expose dans I'une quelconque des re- 
vendications 21 a 43 fournis pour chacune d'une 
pluralite de pixels matriciels. 

45. Appareil electrique comprenant un afficheur selon 
I'une quelconque des revendications 1 a 20. 
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FIG. 7 
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FIG. 9 
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FIG- 19 



200b 



208 
L_ 

LMAGE SIGJJAL 
SOURCE 



209 

— u 



/ 



"1 



12 
r 



DETERIORATION^ 
CORRECTING 
CIKGUIT - 



207 



COMMON LINE_^ 
POWER SOURCE 



11 




SIGNAL LINE DRIVING CIRCUIT 















> 
















M 








o 




2: 


£-* 


K-f 


M 


2: 






u 


< 




u 


M 


CO 






.115 



10 

133 / 

224 215 



131 

n 



104 



LIGHT DETECTING DRIVING CIRCUIT 



\ 

204 



57 



EP 0 923 067 B1 




58 



EP 0 923 067 B1 



FIG. 21{a) 
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FIG. 22(a) 
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FIG. 24 




62 



EP 0 923 067 B1 
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